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Editorial

Permeability at Very High Frequencies

NPERIMENTS have been made from
time to time to determine the relation
between the permeability p of iron and

other magnetic metals and the frequency.
In 1899 Drude showed that at the frequency
of light (3 X 10") iron and nickel appeared
to be non-magnetic, that is to sav, to
have unit permeability. Subsequent experi-
ments by various workers indicated that
the permeability decreased slowly as the
frequency was increased up to about 10°,
and then fell rapidly to unity in the range
10% — 101h

At first sight one might fear that the
measurements of permeability would be
vitiated by eddy currents or skin-effect
screening the interior of the metal from the
magnetic field, but since skin-effect depends
upon permeability it can be employed to
determine the value of the permeability. If
two thermo-ammeters are connected in series,
one of which has a heater of non-magnetic
material, whilst the other has a heater of
iron or nickel, their relative calibration will
vary with the frequency. The effective
resistance of the non-magnetic heater can
be calculated from its diameter, its specific
resistance and the frequency, whereas the
effective resistance of the magnetic heater
depends also on its permeability. Since the
readings of the ammecters depend on the
temperatures of the heaters, which, for the
same current, depend on their effective re-

sistances, it is obvious that the permeability
can be determined from the readings. An
interesting account of such experiments is
given by Molring in Hocif:tech. u. Elek:akus.
of June, 1939. Vacuum thermo-ammeters
were constructed with heaters of iron and
nickel wires 4 mm. long and of 38um
diameter. The thermo-junctions were not
in actual contact with the heaters but were
insulated therefrom by a small bead of glass,
the capacitance being less than 1 uul". As
an added precaution a magnetic thermo-
ammeter was connected between two non-
magnetic  instruments and the distances
between them made as small as possible to
eliminate errors due to capacitance currents.
The f{requency range employed was from
100,000 to 150 X 10° cycles per second.
Even if one assumes that the permeability
is constant throughout the material and
throughout the cycle, the calculation of the
high-frequency resistance of a straight wire
of circular cross-section involves Bessel func-
tions, but there are two limiting cases that
lend themselves to simple approximate calcu-
lation, viz. when the skin-efiect is relatively
small, and when it is so great that the
penetration is small. It can be shown* that
when the penetration is very small the power
dissipated is the same as it would be if the
current were unitormly distributed over a
surface layer of thickness 7= 1/8 where

* See Howe, Journ. I.E.E., 54, p. 475. 1916,
B
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B 277\/;](;’%’). This leads simplyv to the

formula R;/R, = 0.587 + 0.25
where 7 is the radius of the conductor (loc. cit.
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equation (5)). As the penetration increases

this formula becomes less accurate and should
not be used if t>r/z. 1f t = r/z, the formula
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ives R./R, — 1.25, whereas the accurate
RS N)

value is 1.27.
In the other case, when the skin-effect is
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I /r\4
R,/R, = (=
L 0 I +48 \¢/ ’
but this cannot be used if t<r/2. If ¢ = r/2

this formula gives R,/R, = 1.33 instead of
1.27.

Fig. 1 shows the accurate curve and the
two approximations ; it is seen that one or
the other of the latter gives a very close
approximation except for values of »/f be-
tween 1.3 and 2.3.

The results obtained for commercial iron
are shown in Fig. 2. A rough exterpolation
indicates that p would fall to unity at about
4 X 10 cycles per second which agrees as
closely as could be expected with the results
obtained by Arkadiew.
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Fig. 3 shows the results obtained for pure
nickel ; the dotted curves show results ob-
tained by Arkadiew.

The author also found that at a constant
frequency the permeability increased with
the current, thus with the iron wire at
12.4 X 10°% cycles per second an increase in
the current from 60 to 8o mA gave an increase
of p from 180 to 230; under similar con-
ditions the nickel wire gave an increase of u
from 25 to 39.

There appears to be no doubt that iron
and nickel lose their special magnetic pro-
perties when the frequency reaches a value
somewhere between 10° and 10! cycles per
second. G.W.O H
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Signal Handling Capacity of H.F. Valves*

A Method of Measurement
By R. W. Sloane, M.A., Ph.D.

(Communication from the Research Staff of the M.O. Valve Company, Limited, at the G.E.C. Research
Laboratories, Wembley, England)

Introduction

HE curvature of the characteristics
of valves in R.F. and I.F. stages of
radio receivers causes distortion of the

modulation envelopes of received signals.
The “ signal handling capacity "’ of an H.F.
valve is the carrier frequency voltage
at the grid, which produces a carrier
frequency anode current, the modulation
envelope of which is distorted in some way
acknowledged to be just permissible.

This value of grid voltage may be de-
duced!, laboriously, from the families of
static characteristics of the valve, or it may
be measured, if the necessary apparatus is
available. The usual method of measure-
ment involves the production of a modulated
carrier, with a very pure sine-wave modula-
tion, and the analysis of the harmonics in
the modulation envelope of the carrier fre-
quency anode current.

The object of the work reported in this
article was to develop a method of measuring
signal handling capacity which would be
simple and speedy and would require com-
paratively little special apparatus.

Principle of Operation

It is easy to prove (see Appendix) that
the distortion of the modulation envelope,
due to the curvature of the valve char-
acteristic, is reclated to the production of
third harmonic of the carrier. A measure-
ment of the third harmonic of an unmodu-
lated carrier may, therefore, be substituted
for the measurement of modulation dis-
tortion. Considerable simplification of the
apparatus results, because the need for pure
sine-wave modulation of a carrier, and for
perfectly linear detection, is avoided.

The apparatus described in this article

¥ MS. accepted by the Editor, April, 1939.

! Phil Mag., 1937, Ser. 7, Vol. 23, p. 52q.

was developed from the following simple
ideas.

Suppose that 1007 per cent. third harmonic
of an unmodulated carrier corresponds to
the chosen signal handling criterion. Then
suppose that the valve under test has, in its
anode lead, a load of resistance R; chms at
the fundamental frequency, and zero at all
other frequencies, and, in series with the
first, another load having resistance R; ohms
at the third harmonic frequency and zero
at all other frequencies. If R, and R, be
adjusted so that R, = TR;, then the vol-
tages across the two loads are equal when
the signal handling condition is satisfied.
The input is varied until an indicator shows
that the voltages are equal, and then the
input voltage, which is the signal handling
capacity, is read directly.

Description of Apparatus

The apparatus, which is designed to
operate with a signal frequency of ro kc/s,
is shown schematically in Fig. 1. The signal
is purified by the low-pass filter L, measured

S

by a thermal meter and attenuator, and
conveyed to the grid of the valve under
test by a transformer, in the circuit G. The
valve under test, V, is followed by a circuit,
F, which makes it possible to measure the
total output and the third harmonic voltages
separately on the valve voltmeter V.V,
Most of the circuit is detailed in Fig. 2, so
the following remarks are sufficient to com-
plete the description.

F MV

Fig. 1.

B 2
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(a) Attenuator

The resistances R,, each of 10 ohms, and
R,, each of 2 ohms, are connected to form
a Kelvin-Varley attenuator. As the im-
pedance of the transformer primary is large
compared with I0o0 ohms, the low-pass
filter, C,, L,, C,, is terminated in its char-
acteristic impedance of 100 ohms for all
settings of the attenuator. The output
circuit of the generator is also matched to
the 100-ohm filter.
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to 30 kc/s and Ry is a high resistance, so
voltages of frequencies other than the third
harmonic are highly attenuated. The dis-
crimination of this crude filter in favour of
30 against 10 kc/s was found to be better
than 1,400 :1. The value of R; is chosen
to make the dynamic resistance of the circuit
L,, C, small compared with the anode A.C.
resistance of any valve likely to be tested.
Different settings of R, give different
ratios of third harmonic to total current for

Cs Rs
Tig. 2.—Detail of civcuits L to I' of Fig. 1. A,
Thermal neter, R, 30,000Q2; R, 6008
R;, 0.582,; M, 1: 10 Step up transformer ; C;
and Cy, 0.16uF; Cg and C’g, o.01 pul; Ly, Lz 2
3.18 mH ; Ly, 10 mH | Ly, 10 mH, (ivon cored). C. <3
M z_=
I
i
:
) i
il T
il
i
it
N
—0
° [

When a current of 7.1 milliamperes R.M.S.
flows through the meter 4, there is 1 volt
peak across the attenuator. The positions
of K; and K, then give the output voltage
of the attenuator in tenths and hundredths
of a volt peak.

(b) Supplies to valve under fest

Four valve holders are wired in parallel,
to provide for the test of most current types
of H.I'. valves.

(¢) Anode ctrcust

The total alternating current, which is
approximately equal to the fundamental
current, is measured by the voltage it pro-
duces across part of the resistance R, when
the ganged switches K, are in position I.
When the switches are in position 2, the
valve voltmeter measures the third har-
monic voltage across the circuit Lj C,.
Both the circuits L,, C, and L,, C, are tuned

equality of output voltage, so correspond
to different signal handling criteria.

(d) Valve vollneter

In the mains operated valve voltmeter
a two stage amplifier precedes a diode de-
tector and triede D.C. amplifier. The out-
put is read on a milliamperemeter in the
anode circuit of the triode. It was checked
that the ratio of 30 kc,s voltage to 10 kc/s
voltage to produce the same output in the
valve voltmeter did not varv with the ampli-
tudes of these voltages or with the setting
of the sensitivity control of the voltmeter.

Calibration

To calibrate the scale of R,, valves, the
signal handling capacity of which had been
deduced by a graphical method !, were used
as standards. The procedure was as follows :

(1) One of the standardised valves was set
up in the test position, all electrode voltages
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being the same as those used for the graphical
measurement.,

(i) The attenuators K, and R, were set
to give a 10 kcfs input, to the valve, equal
to the signal handling capacity.

T

BIGNAL HANDLING OAPAOITY (VOLTS PEAK)

i

2
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ario aias  (voLTs)

Yig. 3.—Signal handling capacity of a VIMP4G.
v 250v, V, = 1000. (a) bv the graphical

method. (b) bv the apparatus.

(i) The potentiometer setting, K,, was
varied, while A; was switched between
positions 1 and 2z, until there was no change
of valve voltmeter reading on switching.

(iv) This position of R, was
marked with a number, &,
characteristic of the signal
handling condition adopted for &
the graphical measurement.

This process was repeated
for different values of %2 and
for different valves. The posi-
tions of R, for the same value
of 2 agreed closely from valve
to valve. The mean for all
the valves was marked on the
permanent scale.

I'igs. 3 and 4 illustrate how
closely the values for in-

(voLTs peak)

SIGNAL HANDLING CAPACITY

I'ig. 4. —Signal handling capacity
of a KTW 61. V,= 2500, V, =
gov. Crosses by the graphical
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with the calibration, screen potentials were
kept fixed, independent of grid bias, in order
to avoid unnecessary complication of the
graphical method.

1t would have been possible to calibrate
the apparatus by applying, in turn, 10 kc/s
and 30 kc/s voltages to the input and ad-
justing them to give the same output, but
this would have involved the removal of
the input filter, the provision of means for
measuring very small 30 kc/s voltages and
elaborate screening of the circuit L, C,.
No improvement in accuracy could be
expected from this method, as the third
harmonic current is, in fact, not compared
with the fundamental, but with the total
current.

Measurement Procedure

The use of the apparatus may be reduced
to the following simple routine.

(i) Set the potentiometer, R,, to the re-
quired signal handling criterion. The setting
is found from the formulae 2 or 3 in the
Appendix, or from Fig. 5. Tor instance,
if the condition is 5 per cent. second har-
monic of the modulation at 6o per cent.
modulation, the reading on the potentio-
meter dial is 0.27, as shown by the dotted
lines in Tig. 5.

method. Civcles by the apparatus.

dividual valves approach the mean used
in the calibration.
In all measurements made in connection

~B -10 =15 -20 -

GRID mias  (vOLTS)

(i) Set the current into the attenuator
to 7.1 milliamperes RS, to make the
attenuator read peak volts.
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(i1) With K3 in position 2, tune C, and
C, to give maximum output on the valve
voltmeter.

(iv) Vary the attenuator setting, while
switching K, between positions 1 and 2z,

SECOND HARMONIC OF MOOULATION

PERCENT

t
'
I
I
|
I
1
)
t
1

s i 2
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The accuracy of results obtained from the
apparatus depends on the accuracy of
equation (1) of the Appendix as a repre-
sentation of the valve characteristic. As
a rough guide, it may be said that the
method is quite accurate when-
ever the fifth harmonic of the
carrier in the anode current
is small compared with the
third.

It is assumed that the
anode A.C. resistance of the
valve under test is very high.
The method takes no account
of the drop in anode resist-
ance which may take place
at the low voltage end of
large excursions of the anode
voltage.

meso

Acknowledgments
In conclusion the author

0.2 04 08 [

SETTING ON POTENTIOMETER R, k
Fig. s.

until there is no change of valve voltmeter
reading on switching.

(v) Read the signal handling capacity,
shown in peak volts by the attenuator.

(vi) Repeat (iv) and (v) for all relevant
values of electrode voltages of the valve
under test.

The supplies to the valve under test are
usually obtained from a valve table. If,
under working conditions, the D.C. potentials,
of anode or screen, or both, vary with grid
bias, resistances should be inserted in the
supply leads, so that practical conditions are
reproduced. (The by-passing condensers are
in the apparatus itself.)

Conclusion

The measurement of signal handling
capacity has been rendered almost as easy
as the plotting of a static characteristic.
The apparatus itself is comparatively simple,
and only the test stage is restricted in applica-
tion to the particular measurement, the
generator and valve voltmeter being avail-
able for other purposes.

Complications in the working conditions
of the valve, such as resistances in supply
leads, do not increase the work involved
in the measurement.

W 7~ desires to tender his acknow-
ledgments to The General
Electric Company Limited and
the Marconiphone Company,
on whose behalf the work was done which
has led to this publication.

APPENDIX

The anode current of a screen-grid valve, under
normal working conditions, depends on the grid
voltage only, because the anode A.C. resistance is
very high and the screen potential is constant.*
The change, 4, in anode current, due to a change,
of grid voltage, may be represented by an equation
of the form

t = av -+ bv® -+ cvd + dvt . .o (1)
where a, b, ¢ and d are constants over the range
of grid voltage occupied by any one signal. When
the change of grid voltage is a modulated signal,

v = e(I + i cos pt) cos wl,
then the modulation envelope of the fundamental
component of anode current is

[ae + § ce®(x + 3 m?)]
+ [aem + $cedm(1 + }m?*)] cos pt
-+ gcein? cos 2p!
+ i cedm® cos 3pt.
114

then the distortion of the modulation envelope is
completely specified by the value of % and the value
of m. For example, the percentage of second har-

* The screen potential mav vary with the steadv bias on the
grid, but does not vary at signal frequency.

t This is the same as the definition of 4 in the graphical metbod
of reference (1).
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monic in the modulation is

$mk
T Ak
and the modulation depth has been multiplied by
a factor

100 § == 00 .. .. (2)

4+ 341 +”ﬁ)
\ 4

e /(,(I 4 3™ >
4
If an unmodulated signal,

M

v = € Cos wi

be applied to the grid of the saume valve, the ampli-
tude of the fundamental component of anode
current is

ae + % ced
and the amplitude of the third harmonic component
is

}cet

so the percentage of third harmonic is

R
1+{-k'100 3 o (4)
By equation (4), for a given valuc of 7T, there is a
corresponding value of %, so the potentiometer, R,,
of Fig. 2, may be calibrated in units of k. The
signal handling condition, represented by a par-
ticular value of %, may be expressed in terms of
distortion and modulation depth by equation
(2) or (3). The family of curves given by equation
(2) is plotted in TFig. 5.

100 T =
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The Wireless World

FOR our sister journal The Wireless WWorld to
have continued as a weekly publication during
the present struggle would, it was feared, have
introduced some risk of a falling-off in the standard
which the journal has set itself. It has therelore
been decided that The Wireless World shall, for
the duration of the war, appear monthly in an
enlarged form at the price of one shilling. The
first monthly issue, dated November, was published
on October 20th. Thereafter issues will be pub-
lished on the 2oth of each month. Readers are
asked to place an order with their newsagents or
a subscription (14/- per annum) with the Publishers,
Dorset House, Stamford Street, London, S.E.1.

Lanchester’s ““ Potted Logs,”> Parts I and II

By F. W. LANCHESTER, F.R.S. 27 Pp. Taylor
and Francis, Ltd.,, Red Lion Court, Fleet Street,
London, E.C.4. Price 2s.

This table enables one with the aid of a slide-
rule to evaluate the logarithm to seven places of
decimals of numbers running to seven or eight
figures. The author states that ' a straight table
of logarithms of equal capacity would occupy
about Afty goodly tomes and require a wheel-
barrow for its transport.”” The table only occupies
five pages and constitutes Part 1. Part II deals
with natural logarithms and the musical scale.
We feel sure that this little booklet will be of
great service to those who require such accurate
logarithms. G. W. O. H.

Frequency or Phase Modulation ?

HERE was recently some corre-
spondence in the columns of The Wire-
less World* concerning the correct

description of a system of modulation intro-
duced by Armstrong, one writer referring to
it as “{requency or, as it is sometimes
called, phase modulation,” and others writing
to prove mathematically that they are really

the same or really different. If, instead
of sinusoidal modulation, one assumes
rectangular modula-

CARRIER

tion, that is, something
approaching what
would with ordinary
amplitude modulation
be represented by the
diagram, the essential difference between
the two is brought out very clearly.

If phase modulation is being employed,
the sudden jumps should correspond to
sudden changes of phase, i.c. the rotating
vector should spring suddenly forward or
backward, but, having sprung, should then
" * June 15th and 20th, and July zoth, 1939.

continue to rotate at the same speed as
before : if it does not, then the frequency
has also been modulated.

If on the other hand frequency modulation
is being employed, the vector undergoes no
sudden displacement but merely changes
its angular velocity, rotating successively at
speeds above and below that of the un-
modulated carrier by definite amounts. It
is, of course, a necessary consequence of the
higher frequency that the phase advances,
since the vector at any moment is in advance
of the position that it would have otherwise
occupied. This is no reason, however, for
confusing it with phase modulation, since it
is the frequency that depends directly on
the depth of modulation and undergoes the
sudden changes in the case illustrated ; the
gradual change of phase is a secondary
phenomenon. To decide whether any actual
practical case is the one or the other, it is
only necessary to ask what happens to the
rotating vector if the output is modulated
rectangularly. G. W.0. H.
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Diode Operating Conditions*

By W. P. N. Court,

Part I. —Diode Rectifier Alone

Measurement of Diode Characteristics

UPPOSE the diode is connected in series
with two sources of E.M.F., one alter-
nating and the other direct, as shown in

I'ig. 1—each source being assumed to have
negligible impedance to both alternating and
direct currents—then
a family of char-
acteristics may be
plotted showing the
relation Dbetween the
mean current 1, in
the diode and the
direct voltage v,, with

ig. 1. "ij"’;i’ ]f"" ¢, the alternating input
b (lSI”’l”g dirode chav- g
oieristics. voltage amplitude, as

parameter.

These characteristics are shown in Fig. 2.
Each characteristic will cut the », axis at a
point distant from the origin O by an amount
é corresponding to that characteristic, since
1o is zero for values of v, equal to or greater
than that amount.

Resistive Load—Unmodulated Input

In Fig. 3 the direct voltage v, is shown
replaced by a bias voltage ¢, in series with
a voltage drop v, = R,i, set up across a load
resistance R, by the passage of i, R, is
shunted by a condenser C, of sufficient size

—
Va +

Fig. 2.—Diode characteristics.

to have negligible impedance at the input
frequency.

* MS. accepted by?w Editor, July, 1939.

B.Sc.(Eng.), A.C.G.L

The applied voltages to the diode are now
v, = (vg -+ e,) and ésin wi. The value of
1o for a particular value of peak input &,
may now be found,

. eu8 t
from Fig. 2, by the > "8
intersection of the Lo
characteristic  corre-

sponding to ¢, and
a straight line BD,

R,
The construction and
interpretation of this
load line BD should be
clear from the diagram, which is drawn
for the case of positive bias.

It current does not cease to tlow in the
diode until a negative voltage is applied—a
practical consideration—this voltage may be
considered as a positive bias and added to ¢,
when drawing the load line.

.

7
G2 RS Yo

whose
ey o —

-Practical diode
civcuil.

slope is

Fig. 3

B
— ‘

|
RN

Tant L
’ yd 2

<@
b
°

Y l

. [¢] D — e
I — T _44-%

3 ]

-Approximate diode characteristics.

~
e=0

Fig. 4.

If the resistance R, is very large the line
BD will approach the v, axis and a close
approximation to the conditions obtaining
may be made by assuming the characteristics
to be vertical straight lines as shown in
Fig. 4. To this degree of approximation
v, now equals é;.

In order to simplify the analysis this
approximation is made throughout in what
follows.

Resistive Load—Modulated Input

Suppose now the input is modulated and
of the form ¢; = é, (1 -+ m,sin nf) sin wt,
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and that the condenser C, has infinite im-
pedance at the modulation frequency.

If w> n —ie., if the change of ampli-
tude during a single carrier frequency period
is negligible—then the value of ¢, corre-
sponding to any point on the input peak
envelope may be found by the intersection
of the load line BD and the characteristic
corresponding to the value of é, (1 + mq
sin nt) at that point. Thus 7, will alternate
at the modulation frequency about a mean
value corresponding to é,.

1f the load line BD cuts the 1, axis,
modulation up to 100 per cent. may be
accepted without distortion, since 7, never
becomes zero for any value of ¢,. If, how-
ever, BD does not cut the i axis the accept-
able modulation is limited. This occurs

i [t

<9 M
1 <0
<
TaNT
Rz
- L D —_—
Vg = L G T Va +
- Bym, -_‘_*_ueb
~

€y——

Tig. 5.—Load line with negative bias.

when negative bias is applied and it is
obvious from Fig. 5 that the maximum
acceptable mod. depth

DL
oL
[I zj,,, (3
) ¢, o

Resistive  Load—DModulated Input—Indivect
Coupling

If the modulation output voltage across
the diode load is transferred indirectly to
the succeeding valve by means of a condenser
C; and a resistance R, tapped down the load,
as shown in Fig. 6, then distortion may occur
for large values of m, Tor, supposing C,
to have zero impedance at the modulation

‘requency, the effective load impedance
2R
at this frequency is R, ]).,[I _ PR _1,
! y " Ry + pR,.

where p is the ratio of tap to full resistance.
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Thus for the changing carrier a new load

. be
line must be drawn whose slope is equal to -

R
Now, since C, is assumed to have negligible
impedance, the load

at the modulation fre-
quency is purely
resistive and the out-
Cy put voltage across the

o e load will be in phase
r, with the peak envelope

of the diode input.

Hence the output volt-

Fig. 6. Indivecs age will pass through
coupling. its mean value at the

same instant as the
input envelope, and at this instant the input
amplitude is that of the carrier alone. Thus
this new load linc must pass through the
point 1 in Fig. 7, corresponding to the
unmodulated carrier, and cuts the v, axis
in point C.

In Fig. 7 a case is shown where BC does
not cut the 7, axis and hence the acceptable
mod. depth without distortion is limited,
and it is clear that :—

max. acceptable mod. depth

CL R._ (6 + &)
"OL R, é,
R, 1
R, o

Reactrve Load— Modulated [nput

At the higher modulation frequencies the
condenser C, may have an impedance com-

B f
Lo
o o
it @
<«
A
) TAN Rg
=V gy
TanN R° rd
13
l‘. [¢] [0]
~=] ) | 3
~ & —e—e
VFig. 7.—Load line for indivect coupling.

parable with R, instead of being infinite as
hitherto assumed.
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When this occurs the load line for the
changing carrier is no longer a straight line
but an ellipse. Distortion will occur if
the ellipse cuts the v, axis.

From Iig. 8 it can be scen that if a
sinusoidal voltage, ey, — mé,sin nt = é,,,

- - A
e1m 8im ©im
W 1 Rz

Fig. 8.—Vector diagram for reactive load.

sin n¢ is set up across the load the instan-
taneous current in the load is given by :

: . I . )
G = elm[R— sin n¢ 4 nC, cos nt]

_ %m S (52 2 \4
R2 :t n( 2(31 m — 01 m)”'

The method of drawing the ellipse should
be obvious from this expression and Fig. 9.

The calculation of the max. acceptable
mod. depth, without distortion, proceeds
as follows :—

a
C1m

3 p 2 5 2 4
Lom R nC2(61 S | m)5 ’
2

— the positive sign being taken to find max.
Yom

. d1’0m I_ . ”Cz X_e_l'l)_l_ ~

fiP o )

delm R2 (61~m _elzm) E

for a critical value,

or, ey, — S TR
T (14 n2C 2R Y
\\'IICH zOm == 1‘0m = BL

Hence, substituting in expression for
Yom ‘—
, LD

fym = A" X (1 4 12C,°R,2) =

R,
Now, OL =¢,=1LD —¢,
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€, + €,
a 1 b a
eim T Mg max X €7.

(1 + Ry™2Cy?)
max. acceptable mod. depth
1 1

o (T R
If indirect coupling is used the ellipse is

drawn about the load line BC of slope Ig

and the max. acceptable mod. depth
R, 1 I
R, o (14 Rpn%C2AHY
It would appear from the above that in
all cases where the acceptable mod. depth
without distortion is limited this depth may
be raised to unity by suitable choice of
a—i.e., by the use of positive bias. As will
be shown in Part II the practical difficulty
lies in the finite impedance of the source,
which has hitherto been considered to be zero.

Part II.—Rectifier and Tuned Circuit
Rectifier  Current for Applied
Voltage

It has been shown that the current tlowing
into a diode rectifier, on application of a

Srnusoidal

R l y Pwx
. L.
I & =]

Fig. 9.—Load line for veactive load.

sinusoidal E.M.I*., consists of unidirectional
pulses. This current may be split up by
Fourier analysis into a steady component,
a component at the fundamental frequencv
and a series of components at harmonic
frequencies.
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Thus :-~1; = 4y 4 %, sin w! + 1, sin
(2wt + 6)
The amplitude of the component at the

fundamental frequency is equal to %—

where é, is the applied E2M.F. and R is the
effective input resistance of the rectifier

—AAAAAA

IE sinwt

Fig. 11. — Circust
equivalent to Fig. 10.

~
Esinot

©p

Fig. 10.—Practical
diode civcuit.

Now it has been shown by several writers

R , U Rt

that R — —-2  where K — ;0 ="27.
2K é, €
.1 4 Ryt 26,
1T RT Rz 8

Hence, for a given sinusoidal input E.M.F.
to the rectifier, the amplitude of the funda-
mental component of current flowing in the
diode is very nearly equal to twice the value
of the mean D.C.

The harmonic and steady components of
the current take no power from the source
and hence do not affect K.

Rectifier Shunted across Tuned Circuit.

We now consider the rectifier in parallel
with a tuned circuit, the combination being
ir

¥ig. 12.-— Circuit Ny

equivalent to Fig. 11,
ésm wt Rs €4

for fundamental fre-

quency curvent only.

Neglecting veactance

of C, and C,.

connected in the anode circuit of a valve
of slope resistance R,. Fig. 10 shows the
form of the circuit, which may be replaced
by the equivalent shown in Iig. 11, where
R w?l 2

! K
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In order, initially, to simplify the analysis
and make the mechanism clear, the following
assumptions are made.

(a) The steady and harmonic components
of the rectifier current find paths of zero
impedance, in the tuned circuit, for their
return to the rectifier.

(b)) Over the sideband range to be con-
sidered the tuned circuit has a constant
impedance—the resistance R,’.

{¢) Over the range of modulation f{re-
quencies to be considered the condenser C,,
across the diode load, has infinite impedance.

(d) The diode characteristics are those
assumed in Part 1.

With the above characteristics, when e ,=0,

v, = é, = v,, and hence K =1, and
r="
e
<« o
1] ]
/ <0 <®
A1 AL
A
Tant o \
. 'rAv‘-R; l
M 1 ¥,
A A cl)
S |
Vrs Gy
!

2
13

Fig. 13.— Diagram illustrating Fig. 12.

Thus the combination of tuned circuit
and rectifier may be represented, as far as
the fundamental frequency is concerned, by a

. . T
single resistance R, where Ry= —5——75
g < 3 3 I‘/Rll+2,-R2

See Fig. 12.

Hence the total current 7, at the funda-
mental frequency entering the combination
—when e, = o—may be represented by a

new load line BO of slope 1;— drawn on the
3

diode characteristics.

Now ¢, also flows in R, and the total P.D.
round the circuit mwust equal upé, = L,
where e, = é,sin w/ is the input to the
valve grid. This is illustrated graphically

in Fig. 13.
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Application of Bius fo the Rectifier

I bias is applied to the rectifier the load
line OB will be displaced to the left or right
of the position it occupies in Fig. 13, accord-
ing as it is negative or positive.

B 1“ B ‘LT

(2 a3)
X/Rﬂ VR—
L [¢)

[ L] B

Fig. 14. Fig. 15.

Application of positive bias. Diagrams for
vectifier alone and with tuned circuit.

Fig. 14 represents the D.C. load line for
the rectifier, from which, for the case of
positive bias,

”;0 == (él + eb) ,
R2
Hence, i, = ¢, 2, +e,)
R, R,
_ b o
R, R,

Fig. 15 shows the load line for the com-
bination of R’; and the rectifier—from
which -

g e+ 00 & e

z R, "R, ' R,/2
RZI
Hence, OC =¢, x Rz’

R
=Qp x m

Tig. 16.—A pplication of positive bias.
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length OC = e, R,

“Ry2
other side of O.
It should be noted here that the load line

,but C is on the

of slope I—;

3

and the rectifier carry current at the funda-
mental frequency. Now, with positive bias,
the current in R’;, Dbecomes zero when
vy = Ryt 2 ¢,, for then D.C. flows con-
tinuously in the diode and the rectifier path
has zero impedance and hence é, — o.
With negative bias, D.C. ceases to flow in
the diode when ¢, € e, when fundamental
current flows only in R’;. These limitations
are represented in Iigs. 16 and 17 as dis-
continuities in the load line.

From these diagrams two
conclusions may be drawn :—

(1) With positive Bias:—for a carrier input
voltage to the valve equal to or less than

is only valid as long as both R’,

important

[}

ir

e—,b TaNS o
R,

!
. .
A Tanat [o] (l>
R.
l__e E\e Ry
x
) ®*R,2

R

min. —

Ra

=e, (1 + =
Ry

Fig. 17.—Application of negative bias.

I e, X R. ) o voltage at the input fre
PR n 1 -
#( "7 Ry2 g 1 P

quency is set up across the combination of
R’; and the rectifier.

(2) With negative Bias.—for a carrier input
voltage to the valve equal to or less than

I <I + I%)e" no D.C. flows in the diode and

H® 1
hence there is no output.

Modulated Input -—w > n

If now the input voltage to the valve is
modulated and of form £ (1 + m sin nt)
sin w!, the resulting voltage set up across
R’ and rectifier can be traced out on Fig.
13. Thus:-—~0A = valve input carrier vol-
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tage £, and over the modulation cycle the
line AB will move parallel to itself to left
and right of the operating point 4 between
the limits &~ mE. It is clear that with zero
bias the modulation envelope of L will be
followed exactly by %, even up to 100 per
cent. modulation, and, since there are no dis-
continuities in the line OB, the rectifier
output will also be undistorted.

If bias is present the maximum acceptable
modulation depth is limited by the discon-
tinuities shown in Figs. 16 and 17.

It should also be clearly seen that, with
m sufficiently small to avoid distortion, the
modulation depth of the diode inpnt voltage

WIRELESS ENGINEER
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LN =GI =GH + HI
BG. R, + HI,

BG . R, I—}—g

o (Ry T.@)J
+ (Ry+ R,V
R, + R
BG . R [-i I
3.R3 + Ra

(I_/R3 + 1/R,)

(¥ m . (_I.“R4 I/RL;) d

Hence m, is less than m since K; > R,.
This is similar to the case for negative bias.

B i
will be greater or less than m as the bias I‘*
is positive or negative. i
i
Modulated Inpui—Indirect Coupling : w >n P
For indirect coupling a new load line must @ ‘
. . ]
be drawn, which will clearly have a slope
I I T3
equal to - ( — =, where 3
1 R4 R 1 Re/zl‘ G H 1
. . . — — K
R, is effective impedance of the
diode load at the modulation fre-
quency. ) ™~ TaN'g
Fig. 18 shows the new diagram. |
¢ s . S A b L M CN c
A discontinuity will occur in the | \
new load line BC, since the diode }. 5 ,J Tt ge
ceases to conduct when the mod. - —E ==
R . : . .
depth equals or exceeds °, but is Fig. 18. —Diagram for modulated input, indivect coupling,
Rz and zero bias.

not shown.

Assuming the mod. depth is low enough
to avoid distortion certain interesting rela-
tions can be derived from this diagram.

Valve input EALF. mod. depth

AD BE LN
10 BO  LO

m -

Diode input voltage mod. depth

LM BG/R, _ EGIR,
Ma =10 Lo " LN
Now, MN = Hl =EI.R,=BG. KL o
GK
KH

BG . zzx Re:
2 R3 M7R4
BG R,. LE?L E]

Also, FH = mE = BG(R, + R.),
mE
. BG = —
(Ry + Rq)

similarly, BL = ——"——~ |
’ (R3 + R.)

- ° 5 (Rs + R.)
-mod. depth of 1, = m,,— . ==
‘ T M R R

K,

My = My, ‘R,

The application of positive bias will cause
the lines BO and BC to occupy positions
B'0’ and B’C’ parallel and to the right of
those shown in Fig. 18. For one value of
bias the point C’ will coincide with the
origin O, when both the input to and output
from the rectifier will be undistorted, since
it is easily shown that both the modulation
load lines for 7, and 7, pass through their
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respective origins for this value of bias.
For any other value of carrier distortion will
occur above a certain depth of modulation
and for small carriers will be very much
worse than with no bias.

Effect of Reactance across R', or R,

Hitherto we have assumed R’; and R, to
be pure resistances over the range of side-
band frequencies, now we will consider the
effect of reactances across them.

The tuned circuit has been represented
in I'ig. 11 as a resistance R’ shunted by a
loss-free parallel tuned circuit L,C,.

Admittance across R',

‘ I\
= (w(l —le’l:::}: 2nC,,
I
=i — 2
if w w,+ N o, L.C,’ and

#n = mod. frequency.

". 1, = current into R’,L,C, for an input
e, = ¢& sin w,d,

, [ I o .
=&l +7. 2nC1> Sin w,f.
A1
Now suppose ¢; to be modulated so that
ey = &,(I 4 my sin nt) sin w,f,
or, ¢,
. I /1 . . ;
% U '-61[—, +4l 57 :}:].anAsmnt]smwrt.
R, R, /

Hence, if we take the carrier operating
point—B in the above diagrams—

as origin and consider the envelope

of this expression alone,

é, (sin w,f + mg sin ni sin w,f)

WIRELESS ENGINEER
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The sign before j2nC, merely defines the
direction in which the ellipse is traced, and
the two ellipses for 4,, and 7,, may be
combined if they are both traced in the same
direction :

Thus, t,, = i1, + 1

cm

I +7.2n(C, + C,)J sin nf,
4

L%m + 2n(Cy + C,) (6,2, — (12m)é1
4 .

—which describes the method of super-
imposing the ellipse on the load line BC.
See Figs. 9 and 19.
From Fig. 19 it is easily shown that
Ly _E
LM (1 4 #2T%}
— where T" = 2R, (C, + C,).
The line PQ is tangential to the ellipse

. L/ I . :
P nfzdel&R, + 7.2nC ) sin nt
L ‘

by . .
== ém<R—,1 +7. 271C1' sin nf.

—which, as shown in DPart I, re-
presents an ellipse when plotted on co-
ordinate axes.

Now, as also shown in Part I, the variable
component of

. o PR ¢ . .

by bl Ty = Euml 1 - ]nC2> sin n/,
which also represents an ellipse. Hence
the variable component of the rectifier
current at the fundamental frequency

= 2lym = l1m

. . I . .
Sl = 261771(R + ]ncz\/ sin #uf.

Iig.

[iﬁr
B
(5
q
<
Q
G
f}/ H
/s
/| a1
a1 , TaNt——
TAN R, // Rs
DD L PMIC 0
TAK1—F;T

19.—As Fig. 18, but consideving veactance acvoss
R, and R,.

Lg' Strictly, at the

max. excursion of the point D, the line DH

should be tangential to the ellipse, but we

may assume with sufficient accuracy—

if R,> R,—that AD is negligibly diffe-

rent from AD’, where D'H’ is the tangent.
Now it has been shown that,

LMILO _ (1/R; + 1/R.)

and m; now equals

AD[DO  (1/R, + 1/R.)
Now A0 d-mLP_LM LP
Wpo MAC M= T T0 M
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(1/R; + 1/R.) I
(1/Ry + I/R.) (1 + n*T3)Y

= M.

in terms of
/ BG»

Mgl =
\

Ry/R;

|, Mg == Blip > m,

" BL/
without approximation.

Fig. 20 shows a diagram, similar to Fig. 19,
but for the case of application of negative
bias. The form of e;, for a modulated input
current i, = 1, (I + .y sin nf) sin w,Z, can be
written down almost by inspection, in terms
of 1, and mi,, to give an expression similar
to one derived by Williams.

Thus, ¢; = [OL + LP sin (nt — 6)]sin ),

where 8§ = tan—12nR,(C, + C,) = effective
phase angle to mod. frequency.
Tow _ Ry/R,
NO\\, LP=LR. MWir . (‘_I——l——n2_T2)—_}
o Ralr
T (1 A+ 2Ty

g . /4 ¢y
Also  OL = Ri(iz+ 5 /2>

g - : [
. 6y = R3(1T+R2/2'
4 Mmyp. 5 _Fli;i]f'l)f‘ .sin (nt — B)J sinw,t.

1f ¢, is positive, the first term becomes

WIRELESS ENGINEER

W
w
o

Conclusions

It will be seen that although the con-
nection of the rectifier across the tuned
circuit reduces the carrier voltage set up
across the tuned circuit—in the ratio

LAY
(1 + R.JR'y) _and consequently “ flattens ”

T+ Ro/Ry)

the tuning curve, the response curve will or
will not be *“ flatter "’ than that of the tuned
circuit alone according as the bias is
positive or negative.

The conditions for distortionless rectifica-
tion for all values of carrier are zero bias
and direct coupling. With indirect coupling,
the application of positive bias will cause
the rectification to be distortionless for one
value of carrier only. With negative bias,
distortion will always be present above a
certain depth of modulation.

Either positive or negative bias may be

I BN )
| | I

/ e . o
R3,‘\1T - R;;z)' The discontinuity in the load \
line BC, for negative bias e, \\
occurs when the mod. depth of ¢, S\_ PR —
equals . \
R, (1 —efé) |
R2 A (I -+ 712C22R22\, i’ TAN"—E TA,MJ‘W\\
but again is not shown. TantE- ~
o A P C R
Limitations of the Above. ] - | e
If the diode characteristics, #_,_e,._'_"*mﬂ.

shown in Fig. 4, are not equi-
distant parallel straight lines,
the load line for 7,—when reactance is con-
sidered—cannot be represented by an ellipse,
hence neither can the load line for ;.

In general, neglecting reactance, the
effective input resistance at the carrier and
sideband frequencies will be of the form
R, d R,
2k, "¢ 2K,
even if the lines are equidistant unless they
are vertical.

respectively, but A; + K,

Fig. 20.—As Fig. 19, but with negative bias on diode.

used for “ muting ” at low carrier levels.

It may be observed that, however the
distortion is caused, it only occurs on the
“inward ” peaks of modulation, conse-
quently only half the modulation cycle has
been shown in each diagram. The nature of
the distortion may be studied by means of
these diagrams.
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Correspondence

Letters of technical intevest ave always welconie.

In publishing such communications the

Editors do not necessarily endovse any technical or general statements which they may contain

Theory and Applications of Electron Tubes
To the Lditor, The Wireless Engineer.

Sik,—In his review of my book, " Theory and
Applications of lilectron Tubes, ”’ on page 286 of
the June issue of 7he Wireless Fugineer, G. W. W.
makes a number of criticisms of the first three
chapters. In order to cnable me more readily
to remedy weaknesses when the time comes for
revision, I would be very grateful it G. W. W,
would give me more detailed comments on a
number of points. I realise that this is an unfor-
tunate time to make such a request, but hope that
your reviewer is in a position to help me. My
specific questions follow.

1. In what manner does the discussion ol the
action of the control grid on pages 39 and 40 give
a false picture of the mechanism of the contro!l of
space current ? Would it be possible to give a
more rigorous presentation that could be readily
understood by undergraduate students who have
not had an advanced course in electrodvnamics ?
Would the more complicated rigorous treatment
actually be desirable in view of the purpose for
which the book was intended, as set forth in the
second paragraph of the preface ?

2. I believe that in every case the additional
grids contained in hexodes and heptodes serve
as control grids, accelerating grids, shield grids,
or anodes and that the action of these grids does
not differ {from those serving similar functions in
triodes, tetrodes, and pentodes. I believe that
this accounts for the fact that ““no adequate
analysis of their operation and characteristics has
been given in any text book.”” I feel that the real
weakness of the book in this respect lies not in
the failure to include a complete rigorous physical
analysis of the operation of tubes with more than
three grids, but rather in the absence of a specific
discussion of the use of such tubes as converters
and mixers. Although the principles involved
in these applications are adequately presented, it is
my intention to add sections on this subject when
the bool is revised. Just what sort of analvsis
of the operation and characteristics of hexodes and
heptodes should be included ? I would appreciate
having references to articles covering the subject
in a suitable manner.

3. How much material should be added on the
subject of secondary emission ? The phenomenon
of secondary emission is a complicated one on which
one might readily write a small book. Thomson
and Thomson in “ Conduction of Electricity
I'hrough Gases,” devote 4o pages to this subject,
and much has been written since the publication
of this book in 1928. 1 believe that my treatment
is as complete as that contained in other books
on the characteristics and applications of electron
tubes and that it is adequate to an understanding
of the secondary emission phenomena discussed

in later chapters of the book. Further comments
on this point would be helpful.

4. 1 have made every effort to make my biblio-
graphies as complete as possible, and to this end
have made {requent use of the various abstract
journals, including The Wireless Engineer. 1t is
difficult, however, not to miss occasional references
of importance. I shall be grateful for a list of
subjects on which " so many important papers
published outside America have not been men-
tioned,” or, Dbetter still, a list of these papers, if
that would not require too much time. A check
reveals that of the 1,090 references given in the
book, 770 are to papers published in the United
States, 222 to papers published in England, and 93
to papers published in other foreign countries.
In the ten chapters preceding thyratrons, ignitrons,
and other gascous tubes, which were developed
largely in the laboratories of the General Llectric
and  Westinghouse companies in this country,
there is approximately one Inglish reference for
each two American references. In view of the
fact that the book was written primarily for use
in American colleges and that relatively few of those
readers for whom the book was intended will have
occasion to look up the original papers, it seems to

me that emphasis on American papers is not
unduly heavy. A review in the Television and
Short-wave World contains the statement : It

1s pleasant to note that due prominence is given
to British writers.”” One of the reviewers who
reviewed my manuscript before publication said
that there were too many foreign references and
that many important American references had been
overlooked. I found that he had failed to note
the many references given throughout the chapters
as foot-notes. I am wondering whether a similar
oversight may have been made by G. W. W
HERBERT |. REicH
Professor of Llectrical Engineering.
University of Illinois.

Tricde Oscillators for Ultra-Short Wavelengths
To the Editor, The Wiveless Engineer.

SIR, —I have read with great interest Mr. Ratsey’s
letter in the Septemberissue of The Wireless Engineer
on the possible effects of the relative phase relation-
ships of the electrode currents and voltages on the
performance of oscillators at ultra-short wave-
lengths.

Mr. Ratsey uses Moullin’s results for the electron
transit time in a cylindrical diode to show that the
experimental results quoted in the original article
would indicate that the short wave limit is reached
when the transit time lies between one quarter
and one half of a period. However, the valves used
in the experiments were of such dimensions that
the transit times as determined by Moullin differ
by less than 1o per cent. from the transit times for
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the corresponding planar diodes. Thus even in the
most unfavourable case, the experimental results
would indicate that the limiting wavelength is
reached when the transit time is within 1o per cent.
of one half period.

I agreec with Mr. Ratsey that advance of the
phase of the grid voltage due to grid current loading
may be the explanation of the discrepancy between
the theoretical and experimental determinations of
the onset of transit time eftects. However, the
nature of the generalisations made in the theory in
this case was such that there is bound to be con-
siderable deviation from practical results and the
idealised theoretical determinations, and it is
extremely difficult to decide which of the generalisa-
tions is responsible for the deviation in any par-
ticular case.

I would add that special consideration to relative
phases was not given on account of their inde-
terminacy, and the work was done in an attempt to
obtain simple design data applicable to any valve.

In conclusion, it may be of interest to add that
since the writing of the article in question, two
valves, ot a construction differing widely from those
described in the article, have been investigated
and both show remarkably good agreement with the
formulae for the wavelength limit and the onset of
transit time.

Wembley. M. R. Gavix,
Research Staff of the

M.O. Valve Co. Ltd.

A.V.C. Characteristics and Distorfion
To the Lditor, The Wireless Engineer.
Sir,—I read with great interest the article on

A.V.C. Characteristics and Distortion by Drs.
E. G. James and A. ]. Biggs, which was published
in the September, 1039, issue of The Wireless
Engineer.

May I take the liberty of calling your attention
to a graphical method which I devised for the
determination of A.V.C. characteristics and which
I communicated to the Editor of .’Onde Electrigue ?
The latter was kind enough to have this communi-
cation published in the form of an article which
appeared in the August, 1935, issue of [.'Onde
FElectvique. Patvr MaxDEL.

Paris.

Complex Variable and Operational Calculus

By N. W. McLachlan, D.Sc. (Eng.). Pp. 355 +
xii and 72 TFigs. Published by the Cambridge
University Dress, Bentley House, 200, Euston

Road, London, N.\V.1. Price 25s.

In writing this book it has been the author’s
aim to elucidate the principles underlying functions
of a complex variable, and their application to
operational calculus, by a clear and connected
exposition of the fundamental theory. He has
succeeded in his purpose. The language is that
of the technologist rather than that of the pure
mathematician, and the author has courageously
determined that clarity of presentation shall prevail
over a rigorous, and perhaps tedious, justification
of every step. DProofs of theorems are omitted
when no advantage is to be gained by their in-
clusion—the author’s outlook is defined by the
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statement in his preface. ““ Just as the mathe-
matician does not need to be versed in thermo-
dynamics and internal combustion engine design
to drive a motor car, the technologist need not
know how to prove all the theorems he uses. But
like the mathematical motorist, he must be ac-
quainted with the highway code.” livery effort
is made in the book to assist the reader and to main-
tain his interest ; use is made of simile to illustrate
points of difficulty, and the use of examples to
reinforce precept is characteristic of the author.

Part I of the book deals with the theory of the
complex variable ; in Chapters I-1I1 the concept
of functions of a complex variable is developed,
the properties of poles and branch points are
described, and the reader is introduced to the
meaning of integration along a contour in the
complex plane. Cauchy’s theorem is stated, and
from a consideration of Taylor’s and Laurent’s
theorem, the calculus of residues is approached.
Chapter 1V is devoted to the contour integral of
Bromwich and \Wagner, and stress is laid on the
application of this integral to physical problems.
Chapter V' deals with the contour integral repre-
sentation of the Gamma functions of Euler, the
error function, and Bessel functions. In Chapter
VI the solution of the Bromwiclt integral, when
the integrand has branch points, is studied. Chapter
VII introduces the meaning of the differentiation
and integration of a contour integral under the
integral sign.

Part Il is devoted to symbolic or operational
calculus (the latter nomenclature being Heavi-
side’s). The development of this very powerful
weapon in the armamentarium of the mathematical
physicist is Dbased upon the Bromwich-\Wagner
contour integral and Laplace’s infinite integral.
The interpretation of a function of time in terms of
the Bromwich-\Wagner integral, and the converse
process of expressing a {unction of ' p”’ by means
of Laplace’s integral, are cquivalent, the link
between them being the Mellin inversion theorem.
The author bases the theory ot operational calculus
upon the Mellin theorem, a rigorous proof of which
is included in an appendix. Heaviside’s heuristic
method of attack is discarded on account of its
cxperimental nature, and ' p’ is considered not
as an operator identically equal to d 'dt, but as an
“inversion parameter’’ in the relation between
{{t) and ¢ (p) expressed by the Mellin transform.
It is, perhaps, a matter of regret from the historical
point of view that Heaviside’s expansion theorems
are not mentioned by name ; their enunciation and
the establishment of the proof of their validity by
the author’s method would have been of interest.

Three chapters are included in Part 1I. Chapter
VIIL deals with operational theory based on the
Mellin inversion theorem, and a number of opera-
tional forms are derived. The author employs
a new symbol to indicate the symbolic or opera-
tional relation of f(¢) with (p), writing f(2)$(p).
thus avoiding the confusion caused by the sign of
equality uscd by Heaviside, and the = sign adopted
by van der Dol and others. The ‘‘ shift function ’*
is described, and among other examples are in-
cluded derivations of Fourier expansions by opera-
tional methods. Chapter IX is concerned with the
operational solution of linear differential equations.
In Chapter X, Heaviside’s unit function is studied

C
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in terms of an integral along the Bromwich contour,
and the operational forms of a number of dis-
continuous functions of time are given. The
chapter concludes with a brief section on impulses.

Part 11 is devoted to the technical applications
of the foregoing theory in Parts I and II, and the
author is to be congratulated on the remarkably
wide selection of material which he has provided.
Among the examples given are the solutions of
problems in connection with electrical networks,
aeroplane dynamics and general physics. The
communications engineer will find much of interest
in this part of the book, and the worker in acoustics
and the industrial physicist are not forgotten.
In essence, the solution of the problems in this
part of the hook is obtained by the transformation
of the original ditterential equation into itsopera-
tional form, after which the solution is obtained
by evaluation of the corresponding DBromwich-
Wagner contour integral. The reader who desires
to attain proficiency in the solution of similar
problems is aftorded ample opportunity by the
author, who has included at the end of Chapter
XV eighty-one examples covering every aspect
of the subject.

The concluding part of the book, Part 1V, is
composed of appendices and references. The in-
clusion of a number of theorems and formal proofs
in an appendix rather than in the main body of
the work avoids over-burdening the reader with
material with which he need not immediately
concern himself, while providing him with useful
references. Among the eleven sections in this part
of the book may be found a discussion of asymptotic
series, a rigorous proof of the Mellin inversion
theorem, and a dissertation on transformation of
contour. A non-rigorous proof of the ‘‘ produit
de composition ”’ or Borel's theorem is given, and
certain applications of it are shown. Iinally, a
number of proofs of operational formulae are given
and an all too short list of thirty-eight operational
forms is included. An excellent bibliography is
appended, marked to indicate references in which
lists of operational forms may be found.

In conclusion, it may be said that this latter work
of Dr. McLachlan is a worthy companion to his two
previous works in the field of industrial mathe-
matics. The technologist and engineer concerned
with mathematical analysis should find the infor-
mation in this book, and its method of presentation,
of real service to him. W.P. W.

Spontaneous Fluctuations of Voltage Due to
Brownian Motions of Electricity, Shot-Effect and
XKindred Phenomena.

By E. B. Moullin. Pp. VIII 4 251, 88 Figs.
Oxford University Press, Amen House, Warwick
Square, London, E.C.4. Price 17s. 6d.

This is one of the volumes in the Oxford Engineer-
ing Science Series, of which the author is one of
the general editors. Mr. Moullin and his associates,
notably ¥. C. Williams and D. A. Bell, have done
much experimental work of a pioneer character in
this difficult subject in the Engineering Laboratory
at Oxford University, and the book is written
largely from first-hand experience. Knowing this,
one is the more favourably impressed by the modesty
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of the preface. The author confesses that there is
much in the physical phenomena of fluctuation not
vet understood, that he has had to weave the
story as he went along, trying to fit the pieces of
the puzzle together, continually rewriting and
rearranging, and that, although much is known,
the keystone is still missing. ‘* Could I have found
it,”” he says, *‘ the book would have been arranged
very differently.” The author asks that the book
be read with an eye for detecting clues that he may
have missed.

The microscopic agitation of particles in a liquid
or gas has long been known under the name of
Brownian movement, but although the electrical
analogy was mooted some vears previously it was
not until 1928 that J. B. Johnson observed a
fluctuation voltage between the ends of a conductor.
This voltage is very minute and requires highly
refined technique for its accurate measurement.
The other effect, the so-called shot-effect, is per-
haps more obvious since one has always pictured
the current in a valve as a stream of discreet
charges raining upon the anode, and one might
expect to hear the pitter-patter if he listened
carefully with a sufficiently sensitive electrical ear.
Unfortunately one cannot avoid hearing it in a very
sensitive amplifier, and the background noise so
produced sets a limit to the useful amplification.

Mr. Moullin covers the whole field very carefully.
starting from the kinetic theory of gases, and
developing the arguments step by step, comparing
theory with the results of experiments and dis-
cussing the difficulties and discrepancies at every
step.

It is not an easy book to read, but that is the fault
of the subject and not of the author—except when,
as in equation 2 on page 4, he uses a symbol 4x?
which he has not defined, and leaves one in some
doubt as to the implications of the equation. The
first chapter deals with thermal fluctuation voltages
in conductors, the second with the shot-effect, the
third with the physics of the diode, the fourth with
space-charge limited diodes and with a number of
experimental results which are compared with the
theory developed in the previous chapter. The
fifth is a short chapter dealing with fluctuations
in multi-electrode tibes—do they talk American
at Oxford ? Chapter VI deals with flicker effect,
ionisation effect and secondary emission, all being
phenomena intimately associated with the shot-
effect. The final chapter deals with a number of
important technical problems involving fluctuations
and also with the technique of their measurement.
An appendix contains ‘' stop-press’’ matters that
came to light too late for incorporation in the main
body of the book.

Numerous references are given throughout to
the literature of the subject, the discussions and
criticisms of which show that the author has left
no stone unturned in his efforts to get to the bottom
of the subject and discover the missing keystone.
There is throughout a critical appreciation of the
work of other scientists and an admirable open-
mindedness to the conflicting results and theories
that have been propounded.

This is a boolk which is absolutely indispensable
to anyonc who takes a serious interest in this
subject. G. W.O. H.
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PROPAGATION OF WAVES

Wave-Guipks [Study more Im-
portant than That of Deformed-Section
Guides : Analysis shows that E-Wave can-
not be Propagated, that H-\Wave can, under
Certain Conditions].—S. Sonada, S. Mori-
moto, & M. Ito. (Electrot. Journ., Tokyo,
Sept. 1939, Vol. 3, No. 9, pp. 215-216.)
““ Brillouin [3096 of 1938] has treated the
problem somewhat qualitatively, but no one
has dealt with it analytically so far as the
present authors are aware.”

. ON THE QUESTION OF THE Usk oF WAVEs

IN TuBks As TransmissioN CHANNELS
Straightforward Exposition for LEngineers,
including the Problem of the I’ractical Design
of Long \Wave-Guides and the Difficulties in
avoiding Prohibitive Attenuation over long
Distances: Real Application lies in Use for
Resonance Circuits, High-Pass Filters, Horn-
Shaped Radiators, &  Medium-Length
Feeders].—O. Schriever. (Telefunken-Haus-
miitteilungen, July 1939, Vol. 20, No. 81,
PP- 55-04.)

EXPERIMENTAL RESEARCHES ON THE I’ROPA-
GATION OF [LLECTROMAGNETIC WAVES IN
DieLecrric (CyLINDRICAL) GUIDES.—Clavier
& Altovsky. (FElec. Communication, July
1939, Vol. 18, No. 1, pp. 81-105.) ‘ Re-
published in slightly modified form ”’ from
the I'rench paper (3421 of September).

PROGRESS ON 225 MEGACYCLES AT MOUNT
WasSHINGTON [Behaviour of 1 m Signals over
Long Paths, up to 92 Miles: Types of
Fading].—A. E. Bent. (QST, Sept. 1039,
Vol. 23, No. 9, pp. 62-64.)

PAGE
Direetional Wireless .. 972
Acousties and Audio-Frequencies 572
Phototelegraphy and Television 575
Measurements and Standards 578
Subsidiary Apparatus and Materials 579
Stations, Design and Operation ... 583
General Physical Articles ... ... ORB4
Miscellaneous oo ! ... B84

79. PossiBLE E¥rEct oF THE EARTH’S ELECTRIC
FIELD ON INTENSITIES IN THE ABSORPTION
SPECTRUM OF THE EARTH’S LOWER ATMO-
spHERE [Colaba Observatory Observations :
Correlation between Earth’s Potential Gra-
dient and Atmospheric Opacity].—A. B.
Arlick. (Sci. & Culture, Calcutta, July 1939,
Vol. 5, No. 1, pp. 62-63.)

Results indicate that ‘‘the correlation is not
uniform but such as to suggest that the field has a
selective effect on the spectral composition of
molecules of the intervening lower air when viewed
with the feeble light of the night sky as background

. . Since the selective action of the earth’s
electric field is of significance in atmospheric con-
ductivity, in the formation of condensation nuclei,
the estimating of visibility, atmospheric refraction
in the visible, and the attenuation of ultra-short
radio waves, the importance of obtaining a confirma-
tion or otherwise of these ‘effects’ from other
workers cannot be too strongly urged.”

4280. PROPAGATION OF ULTRA-SHORT WAVES:
REsULTS OF ISCKERSLEY’s THEORY [De-
tailed Discussion of the Eckersley Curves (for
Transmitter Heights between o and 4000 m)
with Addition of Dots representing Optical
Ranges]. —- F. Bedeau & J. de Mare.
(L'Onde Elec., July 1939, Vol. 18, No. 211,
pPp. 289-304.) For Iickersley’s paper see
1660 of 1937.

4281. NOTES ON THE RANDOM IADING OF 50-
MEGACYCLE SIGNALS OVER NON-OPTICAL
Parns.—K. G. Maclean & G. S. Wickizer.
(Proc. Inst. Rad. Eng., Aug. 1939, Vol. 27,
No. 8, pp. 501-506.) A summary was dealt
with in 3425 of September.
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41282,

4283.

4285.

4286.

4287.

4290.

. TEMPERATURE OF

THE

WEATHER AND WIRELESS [Ultra-Short-Wave
Observations].—J]. A. Ratcliffie & A. H.
Waynick :  Heightman. (Wireless World,
17th  Aug. 1939, Vol. 45, pp. 160-101.)
Prompted by Heightman’s article (3876 of
October).

ULTRA-SHORT-WAVE RANGES IN THE SUM-
MERS OF 1938 AND 1937 [Short Comparison
of Some Furopean & American Results:
the Occasionally Local Nature of the IFavour-
able Conditions].—I. Fendler. (Funktech.
VMonatshefte, June 1939, No. 6, pp. 190—191.)

. SCATTERED PROPAGATION OF SHORT \WAVES

AROUND 30 Mc/s [Observations on Il‘unda-
mental & Second Harmonic of 13.98 Mc/s
Wave (Hsinking) over 1500 km : Occurrence
of ‘‘Quasi-Regular ” Reflection for the
Second Harmonic].—K. Ohno, M. Nakagami,
& K. Miya. (Electrot. Journ., Tokyo, July
1939, Vol. 3, No. 7, p. 168))

CorrecTioN TO CURVES IN “° GROUND AND
To~vospHERIC Ravs.”"—W. Ross. (Wireless
Engineer, July 1939, Vol. 16, No. 190, pp.
349-350.) See 2986 of 1937.

PropPaGaTiON CHARACTERISTICS OF HIGH-
FrREQUENCY [e.g. 10 20 Mc/s] Ranio \WaAVES
OVER SHORT DistaNncEs [of New Importance
for Mobile Services, Aviation, etc: with
Field-Intensity Curves for Distances 2o0--
3000 km].—Ix. Maeda, H. VYokoyama, &
T. Tukada. (Nippon Ilec. Comm. Lng.,
July 1939, No. 17, pp. 40-48.)

Low-PowgR TrRaNsMIssION : LoxG RANGES
oN ONE WATT [up to 500 Miles on 7 Mc/s
Band].—W. Oliver. (Wireless World, 14th
Sept. 1939, Vol. 45, pp. 251-253)

THE STRATOSPUERE IN
Hicu Larrtubpes {is Verv High in Summer
and Very Low in Winter : Deductions from
Computations of Mean Temperature of
Atmospheric Ozone, agreeing with Radio-
Sounding Measurements].—A. & E. Vassv.
(Nature, 12th Aug. 1939, Vol. 144, p. 284.)
See 3057 (and 3058) of August.

. TEMPERATURE PPARAMETERS FROM NEGATIVE

BANDS OF NITROGEN UNDER [IXCITATION BY
ELecTrRON ImpacT.—O. S. Duffendack &
K. T. Chao. (Phys. Review, 15th July 1939,
Series 2, Vol. 56, No. 2, pp. 176-184.)

Ox THE PropucrioN oOr THE [ONOSPHERIC
REGIONS E AND I AND THE LOWER-\LTITUDE
LONISATION cCAUSING Rapro Fape-Outs
[Nitrogen & Oxygen Absorptions (I' & E
Regions respectively) : Fade-Out Ionisation
probably due to Near-Ultra-Violet Absorp-
tion by Ozone: Suggested J.aboratory
Experiment].—O. R. Wulf & L. S. Deming.

(U.R.S.I. Proc. of 1938 Gen. Assembly,
FFasc. 1, Vol. 5, 1938, p. 380: summary
only.)
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THE MEASUREMENT OF THE EARTH'S MAG-
NETIC FIELD AT HIGH ALTITUDES DEDUCED
FROM THE STUDY OF THE IONOSPHERE.-—
. Jouaust, L. Thellier, & H. Jardy.
(Comptes Rendus, 16th Aug. 1939, Vol. 209,
No. 7. pp. 382-384)

IResults similar to those obtained by Appleton
(1934 Abstracts, p. 373); deductions from simul-
taneous reflections from E and F regions.

4292,

4293.

4294

1296,

4297.

4298.

. ReporT ofF Commission 1I:

THE STRUCTURE OF THE ATMOSPHERE AS
DEDUCED FROM IONOSPHERIC OBSERVATIONS
Nature of lonospheric Evidence : Estimates
of Atmospheric Scale-Height H from lonised
Laver Structures: Estimates of Air Den-
sities from Measurements of Iilectron Colli-
sion I‘requencies|.—LE. V. Appleton. (Quart.
Journ. Roy. Met. Soc., July 1939, Vol. 065,
No. 281, pp. 324-328.)

OPENING \DDRESS BY THE PRESIDENT OF THE
U.RSI.— L. V. Appleton. (U.R.S.I. Proc.
of 1938 Gen. Assemblv, Fasc. 2, Vol. 5, 1938,
pp. 4-8: in English))

REPORT ON THE RELATION BETWEEN THE
REGISTERED TuHEORY OF TRANSMISSION
[especially the Writer's Ligen-Value Solu-
tions and the Relations between Ray and
Wave Theories].—T. L. kickersley. (U.R.S.].
Proc. of 1938 Gen. Assembly, Fasc. 2, Vol. 5
1038, pp. 4740 : in English))

5. REPORT ON THE LIMITS BETWEEN WHICH THE

APPROXIMATE METHODS OF (GEOMETRICAL
OrpTics ARE VALID IN WAVE OPTICS, WITH
APPLICATION TO RADIOELECTRIC WAVES.-
C. Manneback. (U.R.S.I. Proc. of 1938 Gen
Assembly, Fasc. 1, Vol. 5, 1938, pp. 372374 :
summary only, in Trench.) Cf. Graff, 2652
of July.

Ox THE PrROPAGATION OF LIGH! IN INHOMO-
GENEOUs MEDIA [System of Simultaneous
Differential Equations giving Connection
between Incident and Reflected \Wave in
Medium TInhomogeneous in One Direction
only : Solutions for Very Thin Layers with
Arbitrary Variation, and for Thick Lavers

with Slowly Variable Refractive Index:
Results|.—P. H. van Cittert. (Physica,
Aug. 1939, Vol. 6, No. & pp. 840-848:

in English.)

AN APPROXIMATE SOLUTION OF THE WAVE
PROPAGATION FORMULA IN THE IONOSPHERE
‘using Cylindrical Functions of the Third
Kind].-—T. Tukada. (Nippon Elec. Comm.
I:ng., May 1939, No. 16, pp. 628629 : long
summary only.)

HayiLToN's CaNoNIcaL EQUATIONS FOR THE
MotioN oF \WaveE Groups.—Fokker. (See

4754-)

Rapio Wave
PropPagaTioN.—]J. H. Dellinger. (U.R.S.J.
Proc. of 1938 Gen. Assembly, Fasc. 1, Vol. 5
1938, pp. 289 294)
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[ONOSPHERE DURING MORNING TWILIGHT
‘Actual Pre-Dawn Increase of L-Layer
Ionisation considerably Greater than Calcu-
lated Value from Simple Photoelectric
Theory for Quiet Atmosphere: Explanation
by lonising-Ray Scattering more Plausible
than by Winds or Atmospheric Refraction].
—~It. O. Hulburt. (U.R.S./. Proc. of 193%
Gen. Assembly, Fasc. 1, Vol. 5. 1938, p. 384 :
summary only.)

4300.

4301. THE REFRACTION OF PLANE  LELECTRO-
MAGNETIC WAVES AT A PLANE SURFACE OF
SEPARATION BETWEEN AJIR AND ISARTH.
R. M. Wundt & O. Cordsmeier. (Lovenz
Berichte, June 1939, No. 1/2, pp. 52-63.)

The general theory of the reflection and refraction
of plane electromagnetic waves at a plane surface
of separation has been known for a long time
(Joos’s Lehrbuch der theovetischen Physik is referred
to). The purpose of the present work is ** a concise
survey of the most important theoretical results for
media with arbitrary complex indices cf refraction,
as well as a description of the phenomena occurring
at refraction, with particular attention to the rela-
tions holding when one of the two media is air and
the other the ground. A paper by Houtsmuller
[4227 of October| has recently appeared which
deals with the refraction of plane waves at the
surface of separation between air and sea-water :
it has, however, no general character, being devoted
specially to the conditions for sea-water, where the
dielectric conduction is of subordinate importance.
The resuits of Houtsmuller’s paper are therefore
not applicable to media with arbitrary complex
refraction indices.”

The analysis of the general case extends to p. 57.
Approximate formulae (4, 5) are derived for the
two specially interesting cases of preponderating
conductivity o; and preponderating dielectric
conduction (large ¢;) of the first medium ; their
implications as regards velocity & attenuation (and
hence the ‘ penetration depth,” at the end of
which the amplitude has sunk to 1/534 of its original
value) are discussed at the top of p. 54, and the
curves of Figs. 2 & 3 deal with some combinations
of o; & ¢, which are applicable to various types
of terrain.

The treatment of the refraction process begins on
p. 55. Since the refraction index between the two
media is in general complex, the reflection and
penetration coefficients (giving the change of
amplitude immediately at the surface) are also
complex : their phase angles, determining the
temporal phase displacement of the components
due to refraction, are, in general, different for
horizontal and vertical polarisation, so that waves
originally linearly polarised become elliptically
polarised after refraction. The special case where
the angle §, (direction of propagation in the second
medium) is real is briefly considered on p. 56; in
gencral §, is complex, and eqns. 15 to 22 are those
of an inhomogeneous wave. This has the character-
istics that in the direction of propagation the
amplitude is not constant (eqn. 19) and the wave-
length in the second medium is dependent on the
direction of propagation {(eqn. 19a) : ‘' on the other
hand in the direction q,, 1n which the amplitude
is constant, the phase is not constant. The damping
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itself varies with the angle of incidence. These
phenomena are linked to the fact that the damping
exponent of the wave in the second medium (that
is, the real part of the exponent) depends also on
the conductivity of the first medium. Thus the
decay of the wave depends not only on the con-
stants of the medium in which it finds itself but
also on the constants of the medium traversed
before the refraction process.”

A special case of practical importance is then
investigated, where the conductivity of the first
medium, o;, is zero (eqn. 23). As an example the
passage of plane waves (polarised parailel to the
surface of separation) from air into the ground is
calculated numerically, and Figs. 5-8 show the
calculated field strengths in the earth at different
depths (to 5 or ro metres) as a function of wave-
length (20-100 m), for various combinations of e,
and o, and for various angles of incidence. The
implications of these are discussed (below eqn. 30) :
thus ** at small depths the absorption increases with
increasing wavelength, while at great depths it
decreases with increasing wavelength. This phe-
nomenon is aresult of the combination of two ettects:
on the one hand the penetration coefficient [see
above] becomes smaller as the wavelength increases,
while on the other hand the depth, measured in
wavelengths, becomes smaller, so that the absorp-
tion decreases. \With short waves the absorption
predominates, with long waves the reflection.”
Finally (Fig. 9) the field-strength values for a wave
of 8oo m are given as a {unction of depth, for three
combinations of ground constants, for wvertical
incidence only. The decay of the waves is seen to
increase as the conductivity increases.

CHARACTERISTICS OF
(See 4793.)

HiGH-FREQUENCY
Rocxks.—Kadowaki.

4302.

REPORTS ON lONOSPHERIC CHANGES DURING
A Sorar EcrLipse [Survey, covering Eclipses
of 1935/6/7: Discussion of Results].
E. V. Appleton & R. Naismith. (U.R.S.1.
Proc. of 1938 Gen. Assembly, Fasc. 1, Vol. 5,
1938, pp. 314-322.) In the writers’ ** Report
of Tlonospheric Sub-Commission of Com-
mission I1."”

4303.

Tur ULTrRa-VIOLET END OF THE SOLAR
SpecTtrRUM [Poona Results].—M. W. Chip-
lonkar. (Current Science, Bangalore, July
1939, Vol. 2, No. 7, pp. 312-313.)

4304.

THE CORKRELATION BETWEEN IONISATION IN
THE IONOSPHERE AND SUNSPOT NUMBERS
[Correlation between F, lonisation and
Character Figure for Central-Zone Calcium
Flocculi tentatively explained by Wavelength
Considerations].—F. L. Mohler. (Science,
11th Aug. 1939, Vol. go, pp. 137-138.)

4305.

SMITHSONIAN  SCIENTIST FINDS SUNSPOT
CvycLE OF 89.36 YEARS: DISCOVERY MAY
A1p LoNG-RANGE Forecasting.—H. H.
Clayvton. (Journ. I'vanklin Inst., Aug. 1939,
Vol. 228, No. 2, p. 259 : short note only.)
Cf. 3455 of September.
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4307.

4308.

4309.

4310.

4311.

4312.

4313

THE

REMARKS ON THE RELATIONS BETWEEN
SOLAR PHENOMENA AND THE I’ROPAGATION
OoF WavEs [and the Doubtful Existence of
the 27-Day Period].—R. Jouaust. (U.R.S.T.
Proc. of 1938 Gen. Assembly, Fasc. 1, Vol. 3,
1938, pp- 371-372: in French.) Cf. same
writer, 3449 of September, and d’Azambuja,
3452 of September.

SOoLAR LErrECTS ON 1tADIO RECEPTION AT
Broapcast FreEQUENcIEs [Comparison of
Field-Strength Curves with Sunspot-Numbers
and Ultra-Violet Variations: F-S Increase
with S-Ns up to 60-80 (Wolfer Scale), then a
Decrease: Retflection & .Absorption at E
Layer dependent on More than One Critical
Llectron-Density Value ?  Auroral Maxima :
etc.]-—H. T. Stetson. (U.R.S.I. Proc. of
1938 Gen. Assembly, Fasc. 1, Vol. 5, 1938,
pPp. 381-383.)

STaTISTICAL DATA ON Rarip ToraL Fabinas
[at the Malnome (Ikome) Receiving Centre,
1936/8,on Wavelengths 14—50 m].-—(U.R.S.1.
Proc. of 1938 Gen. Assembly, Fasc. 1, Vol. 3,
1938, pp. 335-348.)

INCIDENT ANGLE OF SHORT WAVES AND
HiGH-FREQUENCY Noise [resembling
“ Grinders ] DURING DELLINGER EFFECT
[*“ Output Method ”’ of determining Angle
of Incidence, using Two Horizontal A/z
Acrials of Height A/2 and 51/4 respectively :
Signal Angle always Varies, though some-
times Slightlv: Noise Angle sometimes
nearly gp°, becoming Lower as Noise de-
creases : Noise Source Not ILocal but in
or near E [Layer].—M. Nakagami & K.
Miya. (Electrot. Journ., Tokyo, Sept. 1939,
Vol. 3, No. 9, p. 216.)

DisTURBANCES OF WIRELESS PROPAGATION
AND THE APPEARANCE OF SOLAR ERUPTIONS
[Survey of Present Knowledge, with Nine
Definite Conclusions: PPoints still requiring
Solution].—B. Beckmann. (E.T.Z., 10th
& 17th Aug. 1939, Vol. 60, Nos. 32 & 33,
PP 945-948 & 982-985.)

[RADIOPHONIC PERTURBATIONS DURING THE
PoLar AurROrRA OF 25TH JAN. 19038, IN
SWITZERLAND [Marked \Veakening, Dis-
tortion, Violent Atmospherics].—J. Lugeon.
(URS.I. Proc. of 1938 Gen. Assembly,
Fasc. 1, Vol. 5, 1938, pp. 320-327: in
French.) Even Swiss signals (over as little
as 20 km) suffered diminution and quite
abnormal fluctuations, suggesting that even
direct waves aresubjected to extra-terrestrial
influences.

liarLy OBSERVATIONS OF AURORA AUs-
TRALIS [1773/1898], and THE PHOTOGRAPHIC
DeTERMINATION OF THE HEIGHT AND PosI-
TION OF AURORAE OBSERVED IN NEW
ZEALAND DURING 1937 [Good Agreement
with Heights obtained in Norway].—
F. W. G. White: M. Geddes. (New Zealand
Journ. of Sci. & Tech., No. 58, Vol. zo,
1939, pp. 267—271B: No. 6B, pp. 28g-3058.)

WIRELESS ENGINEER

4314.

4315.

4316.

4317.

4318.

4319.

4320.

4323

4324.

November, 1939

THE PRELIMINARY CALCULATIONS OF A
IBROADCASTING STATION.—(See 4747.)

ON THE THEORY OF THE CEILING PROJECTOR
[for measuring Cloud Heights at Night].—
W. E. K. Middleton. (Journ. Opt. Soc. Am.
Aug. 1939, Vol. 29, No. 8, pp. 340-349.)

ATMOSPHERICS AND ATMOSPHERIC
ELECTRICITY

FLUCTUATIONS IN INTENSITY OF STATIC
[Observations of Abrupt Diminution of
Recorded Static I.evel at Certain Hours
during the Night].—G. W. Kenrick & P. J.
Sammon. (Phys. Review, 15th July 1939,
Series 2, Vol. 56, No. 2, p. 203.)

REporT TO CommissioN IITI oN BRITISH
WORK ON ATMOSPHERICS, 1934/38, and
ReporT OF Sus-Commission 4 ofF Cowm-
MIssiON JI11: DIRECTION-FINDING ON AT-
MOSPHERICS.—R. A. Watson Watt. (U.R.S.T.
Proc. of 1938 Gen. Assembly, Fasc. 1, Vol. 5,
1938, pp. 294296 : pp. 297-300.)

THE ORIGIN oF THE H.FF. NOISE DURING
DELLINGER EFreEcTs.—Nakagami & Miya.
(In paper dealt with in 4310, above.}

LigHTNING Frasnes axp HiGH-TENSION
MainNs [Damage caused by Thunderstorms
during Julyl.—(Nature, s5th Aug. 1939,
Vol. 144, p. 239 : short note only.)

Paris H.T. CoONGRESS: X - — ARTIFICIAL
LIGHTNING RESEARCHES WITH MODELS.
T. Rich. (Electrician, 22nd Sept. 1939,

Vol. 123, pp. 287-288))

. ““Hot’’ LIGHTNING, and LIGHTNING STROKES:

ResuLts oF RECENT STuDIES IN FIELD
axDp LaBoraTory.—P. L. Bellaschi. (Elec-
trician, 15th Sept. 1939, Vol. 123, p. 270:
PP 271-272)

. SPECIFIC JONISATION MEASUREMENTS AND

SIGN PREFERENCE FOR CONDENSATION IN
A WiLsoN Croup CHaMBER.—R. B. Brode
& G. D. Bagley. (Phys. Review, 15th July
1939, Series 2, Vol. 56, No. 2, p. 209: ab-
stract only.)

CONDENSATION OF SUPERSATURATED V APOURS

oN IoNs [Cloud-Chamber Measurements :
Water and C;H;Cl condense first on Nega-
tive Ions, Some Alcohols on Positive Ions,
Other Organic Liquids have No Preference :
No Simple Connection with Magnitude of
Dipole Moment: Discussion of Other
Writers’ Results|.—1I.. Scharrer. (Ann. der
Phystk, Series 5, No. 7, Vol. 35, 1939, pp.
619-637.)

ON THE DISINTEGRATION OF ATOMIC NUCLEI
By CosMic Ravs [and the Birth of Meso-
trons].—Filippov & others. (Journ. of
Phys. [of USSR : replacing Tech. Phys. of
USSR], No. 1, Vol. 1, 1939, pp. 51-65:
in English.)
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PROPERTIES OF CIRCUITS

4325. REMARKS ON ‘‘ REPORT ON THE PRESENT
STATE OF KNOWLEDGE CONCERNING FLUCT-
UATION VOLTAGES IN ELECTRICAL NET-
WORKS aAND THERMIONIC TuBEs.” —E.
Spenke : Moullin. (U.R.S.I. Proc. of 1938
Gen. Assembly, Fasc. 2, Vol. 5, 1938, pp.
41—45: in I'rench.) See p. 41, and 2788 of
July.

4326. THE LinearR CHARACTERISTIC [and Methods
of obtaining It: by Anode-Circuit Resist-
ance, Multiple Control in Multi-Grid Valves,
Current-Dividing Control, the Combination
of Differently Bent Characteristics (Figs.
11 and 12), and by '‘ Current Damming "’
in Hexodes].—J. Birisch. (Funktech.
Monatshefte, July 1939, No. 7, pp. 199-204.)
For the last method see Kleen, end of 4110
of 1937 and back reference.

4327. GENERAL [Operational] METHOD FOR THE
CALCULATION OF TRANSIENT PHENOMENA
IN Rapio Circuits.—G. Giorgi.  (Boll. del
Centro Volpi di Elet!., English Edition,
Jan./March 1939, Year 2, No. 1, p. 53d:
U.RSI.  Proc. of 1938 Gen. Assembly
Fasc. 1, Vol. 5, 1938, p. 371-—short note
only, in Italian.)

RESONANCE CURVES OF REGENERATIVE DE-
TECTOR [Tests on Variation of Resonance
Point with Magnitude of Input Oscillation,
for Various Values of Curve-Equalising
Resistance in Regenerative-Coil Circuit].
S. Kanazawa. (Electrot. Journ., Tokyo,
Aug. 1939, Vol. 3, No. 8, p. 187))

4328,

4329. CONTRIBUTION TO THE STUDY OF THE
PARALLEL WORKING OF ELECTRIC GENE-
RATORS.—V. Petrovich. (Rev. Gén. de
I"Elec., 29th July 1939, Vol. 46, No. 4, pp.
122-125.)

4330. THE INFLUENCE OF THE SELF-INDUCTANCE
oF Wounp [Roll-Type] CONDENSERS ON
THEIR ImpEDANCE.—L. Linder & J. Schnie-
dermann. (E.T.Z., 6th July 1939, Vol. 60,
No. 27, pp. 793-798.)

Authors’ summary :—The value of the impedance
of a condenser is seriously influenced at high fre-
quencies by the part played by the inductive com-
ponent. In considering the value of self-induction
it is desirable to make a subdivision corresponding
to the construction of a roll-type condenser ; that
is, to distinguish between the self-inductances of
the actual roll element, of the connector strips,
of the internal wiring and of the external leads.
By dealing with the course of the current in each
of these clements separately, it is usually possible
to calculate the inductance with the help of known
examples, and thus to give an informative equiva-
lent-circuit diagram for the whole condenser.

4331. CoNDENSER-LEAD RESONANCE CHART [of
Measured Values for Frequencies up to
40 Mc/s].—R. L. Haskins. {Electronics,
Aug. 1939, Vol. 12, No. 8, pp. 35 and 36.)
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FREQUENCY-RESPONSE CONTROL NETWORKS
[with Simplified Calculations for Commercial
Purposes]. —B. Ephraim. (Communications,
June 1939, Vol. 19, No. 6, pp. 12-13 and
32. .34.)
SerIEs-REsoNancE Circuit, CoupLiEp CIR-
cuits, AND BanNp FILTERs [with New
Exact Formulae: Application to Needle-
Scratch and Television Filters!.—E. de
Gruyter. (Bull. Assoc. suisse des Elec.,
No. 19, Vol. 30, pp. 637-644 : to be contd.)
Further development of the * reciprocal
representation ”’ methods dealt with in
1840 of May.
A BanND-Pass FILTER OF VARIABLE WIDTH
wiTH CONSTANT ForM-FacTorR AND MiD-
DLE FREQUENCY.—G.W.O.H: Alsleben &
Weiler. (W iveless Engineer, Aug. 1939,
Vol. 16, No. 191, pp. 381-382.) Editorial
on paper dealt with in 3090 of August.
ELecTrRIC FILTERS: BaND WIDTHS AND
Time ConstaNTs.—DP.-Nicolas. (Rev. Gén.
de I'Elec., 8th July 1939, Vol. 46, No. 1,
pp- 27-30.) )
‘“What is the origin of the usual notion of a
relation between the band width and the time con-
stant in a filter ? It lies in an extension of the
properties of the simplest filters ... But one can no
longer reason in this simple manner when dealing
with a more complex system . . .” The writer
quotes, as an example, the simple case of a filter
in the Wheatstone-bridge connection, which has
an infinite band width and yet quite a long time
constant.

4332.

4333-

4334.

4335-

4336. WAVE FILTERS USING MAGNETOSTRICTION
REesonaTORs [replacing Quartz for Fre-
quencies below 50-60 kc/s : using Laminated
Element of Very Thin Nickel Foils stuck
together, to avoid Magnetic Skin Effect and
Eddy-Current Loss].—K. FFukushima & T.
Koitibara. (Electrot. Journ., Tokyo, July
1939, Vol. 3, No. 7, p. 168.)

MULTI-WINDING MAGNETOSTRICTION VIBRA-

4337 Tor [primarily for Wave Filters].—T.
Hayasaka. (Nippon kElec. Comm. Ewng.,
July 1939, No. 17, pp. 51—-52 : short summary
only.)

4338. FILTERS EMPLOYING YT-CUT QUARTZ PLATES.

—Yoda & Kato. (See 4389.)
NEwW METHODS OF DESIGNING FELECTRICAI

4339. = L
Wave FILTERS ['‘ Duplex Ladder-Type

and ‘“New Type Filter having Highly
Improved Image Impedance Character-
istic ’].—A. Matsumoto & M. Saisyo.

(Nippon Elec. Comin. Eng., ]ul}:‘ 1939, No.
17, pp. 18-23 : see also p. 54.) FYor previous
work on ** doublet '’ filters see 1934 Abstracts,

PP- 435-436.
4340. StvpLe  IMPROVEMENTS 1N R-C PowEk-
SuppLy FILTERs [Addition of Auxiliary

Balancing Resistance (Ry in Iigs. 2 & 3):
Successful Use in Several Applications
where Low Cost, Light Weight, and Freedom
from Magnetic Interference are Important].
—H. H. Scott. (Electronics, Aug. 1939,
Vol 12, No. 8, pp. 42. .48.)
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4341. DESIGNING THE SMOOTHING I/ILTER OF THE
RecTIFIER.—T. Yokoyama. (Nippon
Elec. Comm. Eng., May 1939, No. 16, p.
633 : short summary only.)

ANaLYSIS OF FREQUENCY MULTIPLIER [using
Triode Valve: Treatment by Comparison
with Class C Amplifier : Charts for Design :
Multi-Electrode Valve as Special Case].—

H. Uchida. (Electrot. Journ., Tokyo, July
1939, Vol. 3, No. 7, pp. 156-164.)

4342.

AN OPERATIONAL TREATMENT OF THE DESIGN
oF LErLEcTrRO-MAGNETIC TiME-BASE AMPLI-
rIERs.—Jofeh. (See 4581.)

AMPLIFIER Banp - WIDTH ¢ SIMPLITUDE
PrinciPLES.—S. Ramo. (Communications,
May 1939, Vol. 19, No. 5, pp. 16 and 33, 34.

4343

4344

Tue CaLcULATION oF Tuk [LOwER FRE-
QUENCY LiMiT oF RESISTANCE-COUPLED
AmpPLIFIERS.—H. Pitsch.  (Funktech. Mo-
natshefte, July 1939, No. 7, pp. 213-214.)
For previous papers see 4162/463 of February.

4345.

CLARIFICATION OF SynmMroLs IN ' THE INpUT
IMPEDANCE OF SELF-BIASED AMPLIFIERS.”
—I. C. Williams. (Wireless Engineer, July
1939, Vol. 16, No. 190, p. 350.) See 2860
of July.

4340.

A STtUDY OF FEEDBACK AMPLIFIERS BY
THEIR EQuivarLent Circurts [for Current,
Voltage, & Compound Negative l‘eedback :
also Duplex I‘eedback].—Y. Watanabe &
S. Okamura. (Nippon Elec. Comn. Eng.
July 1939, No. 17, pp. 10-17.)
4348. ON THE EFFECT OF REGENERATIVE FEED-
BACK IN THE DUPLEX I'EEDBACK AMPLIFIER.
K. Kobayashi. (Nippon Elec. Comm.
Eng., July 1930, No. 17, p. 50: short sum-
mary only.)

4347

GRID-BLOCKING [by Momentary Signal-
Peaks] IN RC AmpLiFiEks : ITs CAUSE AND
Cure.—(Wireless World, 215t Sept. 1939,
Vol. 45, pp. 273-274-)

4350. A “Hawrp” VALVE ELECTRONIC RELaY
SwircH [for Simultaneous Delineation on
C-R Oscillograph :  Switching Frequencies
15—13 000 ¢/s].—W. K. Clothier. (Journ.
of Scient. Instr., Sept. 1939, Vol. 16, No. 9,
PP. 285-290.)

TriGGer CirculTs [Survey of Various Types,
with Some Applications : including Litera-
ture References].—H. J. Reich. (Electronics,
Aug. 1939, Vol. 12, No. &, pp. 14-17.)

TRANSMISSION

Spack CHARGE aND FIELD WAVES IN AN
ELrcTrox BEAM [Theoretical Study of Slow
Space-Charge Waves in (1) Very High
Magnetic Focusing Field, (2) Absence of
Magnetic Focusing Iield: Existence of
Fast * Field Waves ’’ in Idealised Tube].
S. Ramo. (Phys. Review, 1st Aug. 1939,
Series 2, Vol. 56, No. 3, pp. 276-283.)

For " space charge’ waves see Hahn, 3521 of
September and back reference. In the present

4349-

4351

4352.
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paper, '‘ space charge '’ waves are defined as those
in which ‘‘ phase velocities are close to beam
velocity and the wave energy is mainly in the
clectrons.” For ‘‘field waves,” ' the phasc
velocities are large compared to beam velocity and
the energy is mainly in the electromagnetic field.”

4353. OSCILLATION GENERATION BY A CATHODF
Rav IN THE FreLp oF A PLAaTE CONDENSER.
Thoma. (In paper dealt with in 4644.

below.)

4354. INFLUENCE AND CONTROL OF THE FoRM oOF
THE CHARGES MOVING I’ERIODICALLY IN
ILLECTRON VALVES, PARTICULARLY IN THE
SHock Excrration or [Ultra-] SHORT-
\WaveE OsciLLaTIONS.—G. ]Jobst. (Tele
Jfunken-Hausmitteslungen, July 1939, Vol. 20,
No. 81, pp. 84-96.)

“\WVith increasing {requencies the direct control
of the discharge current becomes more and more
hindered by the inertia of the electrons; in the
centimetric-wave region it becomes impossible, for
practical values of electrode-spacing and voltages.
The paper describes a shock-excitation and fre-
quency-multiplication method whose principal
feature is the compression of a large charge, arising
from a cathode during a comparatively long dis-
charge time, into electron ‘‘ bunches’ strongly
compressed in time, through whose transit in the
discharge space sharply defined current pulses are
produced with a high harmonic content.”” The
simplified theoretical arrangement shown in Fig.
115 is first considered, where K is a cathode emitting
(or allowing to pass through, with low velocity)
a periodic succession of short-time charges, A a
penetrable (e.g. grid-type) anode positive with
respect to A, and I’ a collector electrode with weak
positive potential. The mathematical discussion
of this arrangement, particularly the influence of
the various factors on the fundamental and har-
monic contents of the anode current and on the
‘‘ repeatability ' (that is, the reciprocal of the
spacing of the successive charges which is most
favourable as regards amplitude), lead to the deter-
mination of the optimum relations, for ultra-short-
wave generation, of the controlling factors, and thus
to the requirements of the control and emission
mechanism of the cathode.

Treatment on pp. 93-94 of the emergence of the
electron “ bunch ’’ from the compression zone into
a zone with a difterent field-distribution law leads
to the complete scheme of shock-excitation seen
in Fig. 129. Here the space between K’ and K,
is the ' pre-control ”’ space. G’ is given, in addi-
tion to a weak negative bias with respect to K’
the precontrol voltage of frequency o/2m = 1/z
G” has a positive voltage with respect to A’. K,
and K’ are at about the same voltage. The voltage
G, & G, is the compression voltage, which (as
explained in section B.iil) is compounded of a
direct voltage and an a.c. voltage of frequency
also w/2m = 1/z. 1/zis chosen as large as possible ;
that is, the ‘' repetition period " z of the pulses is
made as small as possible. The perforated anode
A has a high d.c. voltage on which is superposed
the a.c. voltage coming from the load circuit (the
closed L C circuit shown in the figure) of its own
resonance frequency 2/2m = #n/z, where n is 1,
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2,3 ..., at P, the collector electrode, there is a
weak positive voltage. The reference potential
for the whole scheme is that of G,, which actually
acts as the working pulse-emitting cathode for the
arrangement.

The action is as follows :—The electrons emerge
from K’ into the pre-control space K’K, only
during such a part of the total period z as corre-
sponds to the extent of the coincidence zone’
(‘“ Ubereinstimmungsbereich "’ ;  see pp. 92-93).
The phases of the voltages at G’ and in the space
G, G, are so chosen that the electrons passing
through K, occupy the space K G, during the
coincidence time only. The electrons begin already
in the space /{,G, to catch each other up, and in
the space G,G, they run together to such an extent
that thev enter the true ‘“ working space’’ G,AP
as stronglv compressed ‘‘ bunches.” The fre-
quency-multiplication factor, n = £z/2w, can be
chosen the higher, the greater the compression of
the ** bunches.”

Section B.vi deals briefly with factors lable to
limit the attainable frequencies: it is suggested
among other things that in certain cases a step-
byv-step compression may be desirable. The final
section refers briefly to the processes described
above as seen from the view-point of ‘ velocity
modulation ’* (reference is made to Hahn & Metcalf’s
work, 1001 of May) and to the question of the
possible application of such control to ionic tubes ;
for while the usual modulation methods require
definite field strengths, for interrupting the current,
which are unattainable at high frequencies (owing
to the ion clouds near the cathode, which at such
frequencies must be regarded as constant in time),
velocity modulation requires for interruption simply
a definite temporal field-strength variation at the
cathode.

4355. STUDY OF THE MoTioN OF ELECTRONS IN
PosiTive-Grip  Triopes.—C. BBiguenet &
1. Consigny. (Rev. Gen. de I'Elec., 5th Aug.

1939, Vol. 46, No. 5, pp. 145 152.)
Following on the paper dealt with in 3895 of
1938 ; see also 1528 of 1038. The writers show by
a mechanical analogy (rubber-membrane technique)
““ the diversity of the electron trajectories contri-
buting to the production of oscillations, and study,
from the mathematical point of view, the simplest
of these trajectories. It is, however, necessary
in this study fo make certain approximations which
lead to possible errors of the order of 3%. They
then show that the phenomenon of oscillation at
the grid is due to a shock, clectromagnetic in nature,
caused by the passage of the electrons between two
wires of the grid; and they deduce from this the
reason why it is possible to obtain several régimes
with the same wavelength with one and the same
valve [the first régime, for a weak negative plate
potential, corresponds to k= T,7T,= 5, the
second, for a high negative potential, to & = 3
a régime with 1, for an extremely high negative
plate potential, should be possible but is very
difhcult to obtain experimentally owing to the
delicacy of adjustment]. An experimental study
confirms the exactness of the calculations and of
the various hypotheses, for a number of valves with

and without the use of a magnetic field.”
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4356. (GENERATION OF Urtra-HIGH-FREQUENCY
1RaDIO WAVES BY ELECTRONIC OSCILLATIONS
[Investigations on B-K Oscillations in G-M
Modification of B-K Circuit: Emission
Current as Important as Grid Potential in
determining Wavelength :  New Formula
AEEIf — constant]. —S. S. Banerjee &
A. S. Rao. (Sci. & Culture, Calcutta, July
1939, Vol. 5, No. 1, pp. 64-65.) The wave-
lengths were 106174 cm. For the decrease
of A with increase I, see also Gill, 3923 of
October.

4257. KXPERIMENTS ON THE GRID SPIRAL OSCILLA-
TroNs [Ixternal Circuit connected to Ends
of Helical Grid (Not Short-Circuited) of
Triode : Wavelengths 13-30 cm by varying
Circuit : lncreased Output under Certain
Conditions by Use of Magnetic Field].
M. Kobayasi & Y. Moriwaki. (Nippon
Elec. Comvn. lng.. May 1939, No. 16, pp.
591-595.)

4358. Tr1ODE  OSCILLATORS ~ FOR ULTRA-SHORT
WaveELENGTHS [Circuit and Transit-Time
Limitations of Negative-Grid Triodes: Plan
of making Anode & Grid as Integral Parts of
Concentric Line : Approx. Theory of Class C
Oscillators at Onset of Transit-Time Effects :
Wavelengths around 10 cm Not Impossible :
etc.].—M. R. Gavin. (Wireless Engineer.
June 1939, Vol. 16, No. 189, pp. 287-295.)
Work of the research staft of the M.O. Valve
Company.

Hicu-Powrr GENERATION aT ULTrRa-HIiGH
FREQUENCY BY MEANS OF Bacx COUPLING
[Experiments using [.D-22-E Valves in
Push-Pull Circuits, with Coaxial Heating-
Current T.eads (Adjustable Impedance):
25.2 kW Input, 8.4 kW Output, on z.2m
Wave].—M. Kobavashi & H. Nisio. (Electrof.
Journ., Tokyo, Aug. 1939, Vol. 3, No. 8
p. 189.)

4350

4360. THEORY OF ASYMMETRICALLY SPLIT Mac-
~NETrRONS [Conditions for ‘* B-Type” Oscil-
lations]|.—— M. Hisida. (Electrot.  Journ.
Tokyo, June 1939, Vol. 3, No. 6, p. 144.)

4361. MAGNETRON AS A CoNsTANT-CURRENT OSCIL-
ratok | Mathematical Discussion of Static
Induction of Electron Motion in Split-
Anode Magnetron, giving Oscillations of
First and a Higher Order : Etfect of tuning
Fxternal Circuit to Latter: Constant
Current if E,and X are Constant].—G. Hara.
(Electrot. Journ., Tokyo, Sept. 1939, Vol. 3,
No. 9, pp. 214—215.)

4362. AMPLITUDE MODULATION OF THE ““ OsAKA
Tusk HaVING A MusH Grip [giving High-
Percentage Modulation with Reduced Inter-
ference from Secondary Electrons and Little
lirequency Modulation] — 1. Baba. (Nippon
FElec. Comun. Emg., July 1939, No. 17, p.
53 : short summary only.) For the Osaka
micro-wave valve see 3897 of 1938 and back
references.
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4363.

4304.

4365.

4360.

4367.

4308.

4369.

4370,

4377

4372.

4373-

4374

THE
ULTrRA-SHORT-WaAVE  OsciLLaTors.— Black,
(See 4444.)
ExvERIMENTAL ULTRA-SHORT-WAVE TRANS-
MITTER [I00-150 Mc/s, Power 200 \W].—
J. S. McPetrie & C. G. Carter. (Wireless
Engineer, July 1939, Vol. 16, No. 190, pp.
340-343.)
FREQUENCY-STABILISING TUNER FOR ULTRA-

SHORT-WAVE  TFransMITTER.—H. Utida
[Uchida]. (Nippon Elec. Comm. Eng.,

May 1939, No. 16, pp. 633-634: summary
only.) The full paper was dealt with in
3927 of October.

Hicn-Q Tank Circurr rFor Urtra-Hih
FrREQUENCIES [Two Types for 1}4m, One
Each for 24 & 5m, All on Design of Squat
Cylinder supported Coaxially inside Larger

Squat  Cylinder by Central Rod].—A.
Peterson.  (QST, Sept. 1939, Vol. 23, No.
9, pp. 19—-26.)

CoMPARISON OF VARIOUS STABILISERS FOR
DrciMeTrIC WavEs [ Kolster Tank, Resonant
Line, & Ellipsoidal Tank: Superiority
of the Last, and Its Design].—I<. Morita &
K. Hayasi. (Nippon Flec. Comm. Ing.,
July 1939, No. 17, pp. 6-9.)

AN ANSWER TO THE ELECTRON-COUPLED
OscILLATOR PROBLEM [Electron-Coupled Iix-
citer covering the Whole 14-Mc/s Band, with
a Crystal Control at Each Edge].—C. D.

Perrine, Jr. (QST, Sept. 1939, Vol 23,
No. 9, pp. 14-18))

500-Wart  BraM-Powkkr-TUBE  CRrYSTAL
OsciLrator [using the D-2045: No Over-

loading of Crystal with Output of 500 W
or more at j5Mc/s|.—C. Miyauti & T.
Sasaki. (Electrot.  Journ., Tokyo, Aug.
1939, Vol. 3, No. &, p. 189.)

NEW " SroT WAVE " SrkiES 0F COMMERCIAL
Rapio Transvitters [Type E : Five Equip-
ments in Short-Wave Band, Four in Medium/
Long).—(Flec. Communication, July 1939,
Vol. 18, No. 1, pp. 57-59.)

A PORTABLE EMERGENCY UTILITY TRANS-
MITTER [weighing 14} Ib, driven by 6-Volt
A.C.or D.C. Supply].—L. F. Leuck. (QST,
Sept. 1939, Vol. 23, No. g, pPp. 30-32 and
55.)

THE “ RUNT SIXTY " AND THE ** QSL SixTy
{Former small enough to go into Overcoat
Pocket, Crystal Controlled : 60 W Output
on 80 & 40 m, Slightly lLess on 20m].—F.
Sutter. (QST, Sept. 1939, Vol. 23, No. 9,
PpP. 5052 and 108, 110.)

FUNDAMENTAL CONSIDERATIONS ON FOUR-
PHasE OsciLation Circuirs. 1. Takao.
(Rep. of Rad. Res. in Japan, [dated] Dec.
1938, Vol. 8, No. 3, Abstracts p. 17.)

HiGHLY-DaMPED Rabio TRANSMISSION
METHOD FOR INTERFERENCE TRANSMISSIONS.
—S.AF.AR. & A. Castellani-Milano. (Boll.
del. Centro Volpi di Elett., English Edition,
Jan./March 1939, Year 2, No. 1, p. 133d.)

WIRELESS ENGINEER

4375-

4376.

4377-

4378.

4379-
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4381.
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ON AN EXPERIMENT OF PRODUCING SINGLE
SIDEBAND [Attempt to find Practical System
using Cancellation Principle for Suppression :
Success to more than —40 db'.—T1. Nakai
& 1. Oguma. (Nippon Elec. Comm. Eng.,
May 1939, No. 16, pp. 587-590.)

ON THE SPECIAL PROPERTIES OF THE BROAD-
CASTING TRANSMITTER BY THE METHOD OF
HicH-PowER MopuLaTioN.— M. Kono. (Rep.
of Rad. Res. in [apan, [dated] Dec. 1938,
Vol. 8, No. 3, Abstracts p. 13))

A HiGH-EFFICIENCY MODULATING SYSTEM.

A. W. Vance. (Proc. Inst. Rad. Eng.,
Aug. 1939, Vol. 27, No. 8, pp. 3506-511.)
A summary was dealt with in 3525 of 1938.

INCREASED OUTPUT WITH GRID-Bias Mobu-
LATION [Raising the Modulation-Peak Effi-
ciency to improve Valve Utilisation].
J. A. McCullough. (QST, Sept. 1939, Vol.
23, No. 9, pp. 40-42 and 108.)

BETTER 'PHONE OPERATION WITHOUT
““SprLaTTER ' [A.F. Distortion as Source of
‘' Splatter "’ almost as Important as Over-
Modulation : Modulation Transformer Circuit
to act as Filter].—j. R. Bain. (QST, Sept.
1939, Vol. 23, No. 9, pp. 4347 and 92, 94.)

A PorLarR VARIABLE-PHASE OSCILLATOR
[Phase Angle variable by o0-180° without
Change of Amplitude & Frequency].—1.
Takao. (Electrot. Journ., Tokyo, Mav 19309,
Vol. 3, No. 5, pp. 109-112))

APPLYING [Inverse] FEEDBACK TO BROAD-
cast TransMITTERs [for Improvement of
Noise and Distortion Characteristics of
Existing Equipment].—L. G. Young. (Elec-
tromics, Aug. 1939, Vol. 12, No. ¥, pp. 20-27.)

ANTI-HARMONIC FILTERS [for Transmitters].
A. G. Chambers & W. Bacon. (W jreless
World, 28th Sept. 1939, Vol. 45, pp. 295--296.)

RECEPTION
A NEw RECTIFYING MECHANISM FOR CENTI-
METRIC WaAVES.—O. Déhler & C. Hecker.
(Hochf:tech. w. Elek:akus., July 1939, Vol.
54, No. 1, pp. 7-11.)

Rectification of centimetric (13.66 cm) waves by
ordinary diodes for the broadcasting range is found
to be best in the straight part of the characteristic

(Fig. 1).

This is found to be due to a transit-time

mechanism between the cathode and the potential
minimum in the valve (not between the cathode
and the anode) ; the theory of this is developed in
§ 11, where calculations show that the transit time
between these two points is of the same order of

magnitude as the rectified frequency.

§ 111 de-

scribes experiments (circuit Fig. 6) showing that
the optimum rectification is independent of the
anode radius but varies with the frequency, the
surface of the filament, and the saturation current.
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4384. 'REQUENCY-MODULATION : THEORY OF THE
FEEDBACK RECEIVING Circult, and THE
APpPLICATION OF NEGATIVE FEEDBACK TO
FREQUENCY-MoDULATION SysTEMs.—]J. R.
Carson : ].G.Chaffee. (Bell S. Tech. Journ.,
July 1039, Vol. 18, No. 3, pp- 395-403:
PP- 404—437) )

(1) Continuation of the paper dealt with in 464
of 1938, and companion paper to (2), which was
dealt with in 3120 of August.

4385. DUAL-DivERSITY ~ RECEPTION  SIMPLIFIED
[Accessory Unit for Existing Superhetero-
dyne Receiver, with Aerial Selection by
Rotating Differential Condenser], and SIMPLI-
¥IED DUAL-DIVERSITY RADIOTELEGRAPH RE-
cepTION [Two Spaced Aerials, each with
Its Own R.F. Amplifier Stage, switched
alternately to Common Receiver by 360 c¢/s
Multivibrator]. —McM. Silver: . A. Bartlett.
(Electronics, March 1939, Vol. 12, No. 3,
pp. 66 and 68: Aug. 1939, No. 8, pp. 48
and 50.)

DivERrsSITY WITH WHAT You Have [Simple
Use of Two Receivers to reduce Fading].
S. G. Taylor. (QST, Sept. 1939, Vol. 23,
No. 9, pp. 56-57.)

COMPARISON OF IFADING CHARACTERISTICS @
TUNED BEAM ANTENNAS versus HALF-WAVE
DipoLes.—Nakagami & Akazawa.  (See
1439.)

O~ THE ELnunation of [Round-the-World)
EcHO SIGNALS BY MEANS OF A LoNG-WIRE
ANTENNA  [Successful Results, Effective
Elimination over Wide Range of Fre-
quencies compared with Tuned Beam
Receiving Aerial].—M. Nakagami & K. Miya.
(Nippon Elec. Comm. Img., May 1939,
No. 16, pp. 604-614.)

4386.

4387.

4388.

FiLTERS EMPLOYING YT-CUT QUarTZ PLATES
[Low Temperature-Coefficient Tlates cut
Parallel to Mechanical Axis, making 40-45°
with Optical Axis: Characteristics of 1.F.
Band-Pass Filters and Comparison with
Commercial Transformer-Type Filter: Use
in Superheterodyne Receiver!.—H. Yoda &
B. Kato. (FElectrot. Journ., Tokyo, June
1939, Vol. 3, No. 6, pp. 142-143.)

1339.

MORE ABOUT AMATEUR INTERFERENCE WITH
BROADCASTING [Some ‘‘ Case Histories ™
and Suggestions].—G. . Gustafson. (QST,
Sept. 1939, Vol. 12, No. 9, pp. 53-55.)

4390.

ON THE INFLUENCE OF THE AERIAL COUPLING
ON SENSITIVITY AND SELECTIVITY.—I. Benz.
(Funktech. Monaishefte, June 1939, No. 6,
pp. 180-182)

4391

TO SELECTIVITY @ AN
Aupio  ‘ PHASING-OUT SYSTEM  FOR
ELIMINATING HETERODYNE INTERFERENCE
[Unit plugging into Telephones Circuit: on
Wien A.C. Bridge Principle].—R. W. Wood-
ward. ((ST, Sept. 1939, Vol. 23, No. 9,
pp. 1113 and 90.)

4392. HETROFIL—AN AID
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4393. InpUT ConTrOL CIRCUIT [Automatic Signal-
Limiting Circuit successfully applied to
High-Fidelity Receiver]—W. W. Waltz.
(Electvonics, March 1939, Vol. 12, No. 3,
pp. 38 and 40, 42.)

Avromatic TurEsHOLD CoxNTroL [ Quiet
Tuning ”’ & Other Advantages] FOR RapIo-
TELEGRAPH AND TRLEPHONE RECEIVERS.
L. Hollingworth. (Connmunications, June
1939, Vol. 19, No. 6, pp. 10-11 and 14.)

FREQUENCY-REsPONSE CONTROL NETWORKS
[with Simplified Calculations for Comumercial
Purposes].—B. Ephraim. (Connunications,
June 1939, Vol. 19, No. 6, pp. 12-13 and
32. .34.)

INFLUENCE OF PARASITIC PHENOMENA ON
THE REPRODUCTION OF ACOUSTICAL FRE-
QUENCIES WITHIN RECEIVING SETS. P. P.
Di Roberto. (Boll. del Centro Volpt du
Elett., English FEdition, July/Sept. 1938,
Year 1, No. 3, p. 95d.)

4394

4395-

4396.

ParasiTic OsCILLATION 1IN [Short-Wave]
FREQUENCY-CHANGERS.—]. A. Sargrove.
(Wiveless World, 10th Aug. 1939, Vol. 45,

pPpP- 121-124.)

NoISE REJECTION CIRCUITS.—WW. Russell.
(Electronics, May 1939, Vol. 12, No. 3,
pp- 38 and 40, 42.)

MEASUREMENTS OF THE RANGE OF BROAD-
cAST RECEPTION DISTURBANCES DUE TO
ULTRA-SHORT-WAVE MEDICAL T[REATMENT
ApparaTUS.—F. Conrad & H. Schaffer.
(Hochf:tech. u. Elek:akus., July 1939, Vol. 54,
No. 1, pp. 5-7-) .

These experiments were carried out in a district
where there were no electrificd wires or cables or
other sources of disturbances except those used in
the experiments. These were a valve apparatus
working on a frequency of 47 Mc/s and a quenched-
spark-gap apparatus. Their irequency spectra
measured at 300 m distance are shown in Fig. 1;
the interference voltages were measured on a 2 m
vertical aerial with the interfering apparatus
(1) outside a screening cage, (2) inside the cage,
with a choke on the mains. The results as a
function of distance, on a frequency of 47 Mc/s,
are shown in Fig. 2 and compared with the dis-
turbance due to a modulated short-wave emitter
with a half-wave dipole, set up in a building.
Tig. 3 gives the measured disturbance on a fre-
quency of 43 Mc/s. The disturbances were found
to be so large that it is recommended to surround
both apparatus and patient with a complete
metallic screen, and choke all leads into the screened
space, if television reception is to be reasonably free
from disturbance.

4397-

4398.

4399

4400. CaraciTy COMPONENT  OF lanirioN-CoIL
DiscHARGE.—Mochizuki & others. (Electrot.
Journ., Tokyo, Aug. 1939, Vol. 3, No. 3,

pp. 187-188.)

4401. INTERFERENCE FROM IELECTRIC RAZORS :
Trs Nature anp Curs.—]. E. M. Coombes.
(Wiveless World, 14th Sept. 1939, Vol. 45,

Pp. 259-261.)



568

4402.

1403.

4405.

4406.

4407.

4408,

4400.

4410.

1411,

4412,

4413.

4414.

4415.

THE

“Rap1io  INTERFERENCE  SUPPRESSION '’
Book Review|.—G. W. Ingram. (Electrician,
22nd Sept. 1939, Vol. 123, p. 290.)

EXPERIMENTS ON Rap10 TELEPRINTER [Start-
Stop Tvpe, with the “M.T.T.” Tyvpe
X-Eliminator (using Thyratrons) : between
Hsinking & Harbin].--T. Sugiyama & M.
Nakata. (Nippon Elec. Comm. Eng., May
1939, No. 10, pp. 629-630: summary only.)
See also 2318 of June.

WikELESS IN THE Tropics [More Damage
done by Surges induced into Mains than by
Direct Strokes to Aerial: etc.}.—(Wireless
World, 14th Sept. 1939, Vol. 45, p. 254.)

Tue MecnaNics oF RLECEIVER DESIGN :
TeMPERATURE, HumIDITY, VIBRATION.
(Wireless World, 7th Sept. 1939, Vol. 45,
No. 10, pp. 235-237.)

WHY CoMmMPONENTS FalL: RELATIVE Sus-
CEPTIBILITY TO BREAKDOWN.—W. H. Cazaly.
(Wireless World, 7th Sept. 1939, Vol. 43,
No. 10, pp. 228-230.)

VOLTAGE-DrorpiNG RESISTANCE [in “Midget”
Sets] : PossIBLE DANGERS—AND A REMEDY.

J. Bland. (Wireless World, 7th Sept. 1930,
Vol. 45, No. 10, p. 245.)

“ PrINCIPLES axD  PracTicE oF Rapio
SERVICING ' [Book Review].—H. J. Hicks.
(Wireless Engineer, Aug. 1939, Vol. 16,
No. 191, p. 402.)

Power rrom THeE WinDp: Irts Uses ror
ACCUMULATOR CHARGING.—Beatt. (Wireless
World, 21st Sept. 1939, Vol. 45, pp. 271-272.)
For a previous paper on receiver power
supply see 1887 of May: ¢f. also 3786 of
September.

HEADPHONE LISTENING rOrR WaR-TiME CON-

DITIONS with Components & Circuits for
Adaptor Units].—R. H. Wallace. (Wiveless
World, 21st Sept. 1939, Vol. 45, Pp. 208-270.)

RECEIVER CHARACTERISTICS OF SPECIAL
SIGNIFICANCE TO Broapcasters.—D. E.
Foster. (Comununications, May 1939, Vol. 19,
No. 5, pp. 9-13 and 36, 37.)

REPRODUCTION LEVELS [and the Preservation
of Tonal Balance: Discussion].—(Wireless
World, 17th Aug. 1939, Vol. 45, p. 160.)
Recapitulation of a discussion in previous
issues. See also issue of 24th Aug. 1939,
p- 183 (Voigt).

THE Wireless World PrRE-SkT QUaLITY RE-
CEIVER..—(Wireless World, 17th & 24th Aug.
1939, Vol. 45, pp. 140 144 & 184-186.) See
also Wireless Engineer, Aug. 1939, Vol. 16,
No. 191, p. 390.

NeEw  HiGH-FIDELITY RecEIVER.—({Comn-
munications, May 1939, Vol. 19, No. 5,
PP 14-15 and 35, 36.)

Hign-Quarity Rapio REcEPTION [Design of

Special Receiver].—]J. Walsh. (Electronics,
July 1939, Vol. 12, No. 7, pp. 20-23)

WIRELESS
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STANDARDISATION OF TESTS ON RECEIVERS
[particularly the Question of Whistles due to
Harmonics created by Input Stages and to
Retroaction by Detector Circuits].—(L.'Onde
Elec., July 1939, Vol. 18, No. 211, pp. 327
332.) Continued from 3135 of August.

A SURVEY OF THE GERMAN BROADCAST
RECEIVERS OF THE 1939/40 SEASON.—R.
Moebes. (T.F.T., July 1939, Vol. 28, No. 7,
pp- 277-287.)

ImprESSIONS OF OLvmpia  [the Export
Section : Band-Spreading : etc.]. —(Wireless
World, 7th Sept. 1939, Vol. 45, No. 10,
PP 231-232.)

CONSTANT-IFREQUENCY  SUPERHETERODYNE
RECEIVER [Oscillator IFrequency fixed at
That of T.F. Transformers: Advantages
claimed].—B. Duefio. (Electronics, Aug.
1939, Vol. 12, No. 8, p. 38.) Some of the
text seems obscure, possibly mutilated ; but
a circuit diagram is given and the action
explained.

4410.

4417,

4418.

4419.

MoperN DeteEctor Circurts [Advantages
and Limitations: the Diode Detector fed
from a Cathode-Follower: etc.]—W. T.
Cocking. (Wireless World, 1oth & 17th Aug.
1939, Vol. 45, pp. 132-134 & 153-155.)

4420.

AERIALS AND AERIAL SYSTEMS

TeLEVISION RECEWVING AEkrRIALsS—H. O.
Roosenstein.  (Telefunken-Hausmitteilungen,
July 1939, Vol. 20, No. 81, pp. 13-24.)
Author’s summary :(—** The most desirable form
for a television receiving aerial is the rod antenna,
with coaxial cable leading to the receiver, which is
common in sound broadcasting. For the reception
of the ultra-short waves of television. however, this
arrangement cannot be adopted without modifica-
tion. The reason for this is the appearance ol
resonance oscillations in the outer current-carrving
laver of the cable sheath (‘ sheath waves’ [bottom
of p. 16 onwards, with Fig. 12]). A form of aerial
is given which displays this disturbing phenomenon
only to a very small degree [Figs. 13-15: the
suppressing aerial, at right angles to the true aerial,
is also tuned, by series inductances, to the signal
waves]. It is satisfactory in most practical con-
ditions ol reception. In situations where there are
sources of interference close to the receiving cable,
a heightened protection against ‘sheath waves’
becomes necessary. Two improved designs [Figs.
18 & 19] are suggested for this purpose. Finally a
directional aerial is described, allowing an effective
suppression of interference having a wide frequency
band, such as ignition interference, owing to its
reception minimum, being very pronounced and its
position independent of the frequency '’ [Fig. 20,
showing the simple two-dipole directional aerial
modified by a cross-over in the connections so that
the end of the cable is no closer to the lower halves
than to the upper; and Fig. 24, the final practical
design embodying ‘‘ A/4 rejector pot " of Fig. 19
for the elimination of the ** sheath waves’’]. The
final section deals with wide-band reception and
the possibilities and limitations of widening the

4421,
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frequency characteristic of television aerials by
means of special devices.

4422. Tue " Unit "’ TELEVISION BroancasT RE-
CEIVING AEerIaL.—H. O. Rocosenstein.
(I'.F.T., July 1939, Vol. 28, No. 7, pp-
271-270.)

The theoretical considerations are taken from the
author’s paper dealt with in 4421, above. The
two sloping rods shown in the present illustrations
form the “ sheath-wave '’ suppressor referred to in
that paper: the sloping arrangement was adopted
not for electrical reasons but to discourage birds
from settling and to decreiase the trouble of ice-
formation.

4423. NEw TeLEvisioN AgriaL [* Tilted-Wire
Aerial, Kasier to Install and lLess Con-
spicuous : Anti-lInterference Properties].
(Wireless World, 31st Aug. 1939. Vol. 45,
pPp. 206—207.)

4424. SHUNT-EXCITED ANTENNA USED BY ULTRaA-
HiGH-FREQUENCY StaTioN [WgXUP, on
26150 kefsl.—D. M. Miller.  (Electronics,
May 1939, Vol. 12, No. 5, pp. 44 and 46.)

4425. NEw EXPERIMENTS WITH THE ' EARTH
AERIAL " oN SHOrRT WavEes-—O. Schifer.
(Hochf:tech. u. Elek:akus., July 1939, Vol. 54,
No. 1, pp. 1--5.)

This aerial consists of two equal wires on or just
above the ground (Iig. 1) with an emitter or receiver
at the mid-point. It is here found to have certain
advantages over short vertical aerials for short-
wave work, which are particularly useful with trans-
portable apparatus. It differs from a dipole in that
its effect at a distance is greatest in the direction
of its axis. Its electrical properties above ground
of varying dielectric constant and conductivity are
discussed ; on ground of average conductivity it is
found to behave like a frame aerial whose upper
part is the wire, while the rest is represented by the
current system in the ground. It is found that

the dimensions and radiation properties of the
earth aerial become more favourable as the wave-
length decreases, but the earth absorption increases
markedly and has a deleterious effect on the action
at a distance. At about 10 Mc/s the earth aerial
is as good as the short vertical aerials used for
transportable apparatus. The drier the ground,
the longer the optimum wavelength, in general.”

Its loss resistance is greater than that of the short

vertical aerial, but its capacity is practically

independent of objects in its neighbourhood, so
that an emitter connected to it has great {requency
stability. Field-strength measurements are des-
cribed in §1r (emitter circuit Fig. 2) .and shown
in Fig. 3. The results agree with theoretical
considerations (§ 111).

4426. ON FRAME RECEIVING AERIALS [particularly
in  Field-Strength  Measurement : the
Importance of the Q" Value: Measure-
ment by Comparison with Standard Oscil-
lator : Tests on Induced EM.Fs and “ Q"
for Variously Wound Frames: Verification
of Effective-Height Formula: etc.}.—R.
Koch. (U.R.S.I. Proc.of 1938 Gen. Assembly,
Fasc. 1, Vol. 5, 1938, pp. 361-37I: in
Italian.)

4427,

1429.

4430.

4431.

4432

4433

4434

4435

4430.
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EFrFecTIiVE HeiGHT Term tends to become
Meaningless :  Dependence also on Input
Impedance of Receiver].—F. R. W. Strafford.
(Wiveless World, 31st Aug. 1939, Vol. 45,
pPp. 209-210.)

FEEDERS CONSISTING OF
TurEE DP’araLLeEL CoNDUCTORs [Defects of
Parallel & Concentric Pairs for Ultra-High
Frequencies : Superiority of New Feeder in
Smaller Radiation Resistance & Fasier
Construction|.—K. Morita. (Electrot. Journ.,
Tokyo, July 1939, Vol. 3, No. 7, pp. 164-166.)

CoaxiaL LINE INsTALLATION [Practical Re-

view of Problems of Above- and Below-
Surface Installations: including Protection
from Lightning and Sustained Arcs).

J. B. Epperson. (Electronics, July & Aug.
1939, Vol. 12, Nos. 7 & 8, pp. 30-33 &
31-34.)

A CoNCENTRIC CABLE FOR USE AS A SHORT-
WAVE ANTENNA FEEDER [Comparison with
Copper Tubular I'eeder at 10 & 20 Mc/s]
H. Takeuchi & M. Abe. (Nippon ILlec.
Comm. Ing., May 1939, No. 10, p. 632:
summary only.)

A Few FEEDER CONSIDERATIONS : LoOSSEs
i1 TuUNED LINES AND ADJUSTMENT OF
Frat Lings.—B. Goodman. (QST, Sept.
1939, Vol. 23, No. 9, pp. 48-49 and 114.)

IMPEDANCE MEASUREMENTS ON BROADCAST
ANTENNAS  [Resonance Methods:  Null
Methods (including *“ Double-T ** Methods——

will probably be more widely exploited
in the future”’): Sources of Error: Choice
of Method : Coaxial Lines: etc.|.—D. B.
Sinclair.  (Comimunications, June & July,
1939, Vol. 19, Nos. 6 & 7, pp. 59 and 26
& 5-9 and 26. .28.)

GENERALISATION OF VECTOR-SCALAR-Po-
TENTIAL AND CONDUCTION CURRENT VIEWED
FROM THE STANDPOINT IN THE FARADAY-
MaxweLL THEORY.—R. Oo. (Nippon Elec.
Comm. Ing., July 1939, No. 17, p. 5I:
summaryv only.) Cf. Alford, 4047 of 1936.

THE UseruL RRabpiatioN Power ofF Bram
ANTENXNAS [by Integration of Poynting
Fiux : as Earth Refraction-Factor increases,
Useful Radiation increases for Horizontal
Beam, decreases for Vertical : Horizontal
more LEffective in DMost Cases: etc.].—
T. Kato. (Nippon Elec. Comm. Eng., May
1939, No. 16, pp. 600-603.)

A CaTHODE-RAY ANTENNA PHASEMETERK.-
J. P. Taylor. (Electronics, April 1939,
Vol. 12, No. 4, pp. 62-63 and 64, 65.) Claimed
to be simpler than that dealt with in 3566
of September.

ANTENNA Rapiation CHART [with Discussion
of Correction I‘actors].—I.. ]. Giacoletto.
(Electronics, July 1939, Vol. 12, No. 7,
pp. 35 and 36.)
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4437

THE

A DIRECTIVE DPROGRESSIVE-WavE AERIAL
[Wires of Length A grouped (in One or More
Squares) in Horizontal Planes, at 45° to
Main Direction of Arrival, and interconnected
through Phase Adjusters: for Transmission
or Reception], and Short-Wave Receiving

Aerial TypeG.— V. Gori: A. Niutta.
(U.R.S.I. Proc. of 1938 Gen. Assembly,
Fasc. 1, Vol. 5, 1938, pp. 331-332: pp.
332—335: both in Italian.

Gori’s paper serves as an introduction to Niutta’s,

which

considered only as a receiving aerial.

out th

deals more fully with the same type of array
Gori points
at the analysis of the system brings out some

interesting properties which could not be foretold,
and which will be dealt with in a future paper.
Niutta’s calculated radiation diagram agrees well
with the experimental diagram obtained by aero-

plane
4438.

4439

4440.

4441.

4442

4443.

4444.

measurements.

NOTE ON A PARTICULAR CASE OF MULTIPLE
DIRECTIVE AERIaLs [Calculation of the
High Gain of Tliree Rows of Vertical Dipoles
fed with Suitable Phase Differences: Con-
firmation by Rome/New-York Tests].
V. Gori. (U.R.S.I. Proc. of 1938 Gen.
Assembly, Fasc. 1, Vol. 5, 1938, pp. 328-331 :
in Ttalian.)

CoMPARISON OF FFADING CHARACTERISTICS :
TuNED BEAM ANTENNAS versus HALF-WAVE
Dirores [No Special Advantage in Ordinary
Tuned Beam System : Measurements with
" Wide-Range l.ogarithmic Compresser
(Cu,O Rectifier & Valve) and C-R Oscillo-
graph].—M. Nakagami & K. Akazawa.
(Electrvot. Jourm., Tokyo, june 1939, Vol. 3,
No. 6, p. 144.)

ON THE ILIMINATION OF ECHO SIGNALS BY
MEANS OF A LONG-WIRE ANTENNA.
Nakagami & Miya. (See 4388.)

THE DIRECTIONAL AERIAL AT THE MORIOKA
BRrRoADCASTING StaTiON [Two-Spaced T-
Type Members].—H. Mitui. (Nippon Elec.
Comm. Eng., May 1939, No. 16, p. 634:
summary only.)

Tur DIrREcTIVITY OF AN ‘' INVERTED V7
ANTENNA, AND ITs ArpLicaTiONs [Horizon-
tal-Plane Field Distribution is Ellipse, Lem-
niscate, or l'our-Leaved Rose, according to
Length of Inclined Members].—M. Korekoda.
(Nippon Elec. Comm. Eng., May 1939,
No. 16, pp. 630-631: summary only.)

‘“ ANTENNEN. IHRE THEORIE UND TECHNIK
[Book Review].—H. Brickmann. (T.F.T.,
July, 1939, Vol. 28, No. 7, pp. 28g-290.)

VALVES AND THERMIONICS
ULTRA-SHORT-WaAVE OSCILLATORS [particu-
larly the Negative-Grid Type: Limiting
Features and Their Interdependence :
Double-Lead Triodes (Bell labs., and S.T.
& C. ** Micromesh ’ with Indirectly Heated
Cathodes) : Operation of * Linear " Oscil-
lator : Multiple Operation].—D. H. Black.
(Elec. Communication, April 1939, Vol. 17,
No. 4, pp. 325-334.) For another paper
with practically the same title see 2729 of
July.
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[Ultra-] SHORT-WAVE VALVES [Lecture before
[nternational Short-Wave Congress of 1937 :
including the JModulation of Magnetrons
by the Time-Modulation Process].—K. Post

humus. (Philips Transmitting News, April
1939, Vol. 6, No. 1, pp. 25-26 : summary
only.)

THEORY OF ASYMMETRICALLY SPLIT MAGNE-
TrRONS [Conditions for * B-Type’ Oscilla-
tions].—M. Hisida. (Electrot. Journ., Tokyo,
June 1939, Vol. 3, No. 6, p. 144.)

SPECIALLY SECTIONALISED MAGNETRON TuB®
[Each Segment of 4-Split Anode led out
Independently and connected in Pairs to
Two Separate External Circuits : Results].
K. Owaki. (Nippon [Elec. Comm. Eng.,
Mayv 1939, No. 16, p. 631: Rep. of Rad.
Res. in [apan, |dated] Dec. 1938, Vol. &,
No. 3, Abstracts p. 21.)

IMPEDANCE  PROPERTIES OF ELECTRON
STrREAMs [with High Initial Velocities, in
Multi-Electrode Valves: Theoretical Con-
ditions for Iormation of Negative Input
Capacitance & Conductance (even at Ire-
quencies where Transit Angle is Quite
Large) : Design of Electronic Negative
Capacitances : lixperimental Confirmation :
Occurrence of ** Kipps " (Abrupt Changes)T.
‘L. C. Peterson. (Bell S. Tech. Journ.,
July 1939, Vol. 1& No. 3, pp. 465-481.)

REPRESENTATION OF THE PLANAR MoTION OF
ELECTRONS 1IN MaGNETIC AND ELECTRIC
FieLps BY CompLEX VEcTOR lLoct [deduced
from Differential Equations: Three-Bodv
Problem for Forces proportional to Distance].
—H. Kleinwachter. (Avch. f. Elektvot.,
12th July 1939, Vol. 33, No. 7, pp. 479-486.)

MuLTI-PURPOSE MIDGET TUBES.—Arcturus
Company. (Electronics, June 1939, Vol. 12,
No. 6, p. 48))

Tue Croice or TuBrs FOk WIDE-Baxp
AMPLIFIERS.—D. Pollack. (Electronics, April
1939, Vol. 12, No. 4, pp. 38 and 42, 44.)

PROPERTIES oF BIaSEp DIODE RECTIFIERS
[as used for A.V.C., “ Quiet Tuning,” Signal
Rectification, etc: Extension of Marique's
Work on Unbiased Diodes, and Experi-
mental Confirmation].—I. C. Williams &
A. Fairweather. (Wireless Engineer, July
1939, Vol. 16, No. 190, pp. 330-339.) Lor
Marique’s paper see 1391 of 1935.

AMPLIFICATION BY SECONDARY-ELECTRON
EmissioNn  Survey, including Multipliers
using Combined Electrostatic & Magnetic
Focusing, and Electrostatic only (Solid
Target and Close-Mesh Target Types, includ-
ing the ' Multipactor ’)].—W. H. Rann.
(Journ. of Scient. Instr., Aug. 1939, Vol. 16,
No. 8, pp. 241—254.)

THE SECONDARY-EMISSION VALVE IN AN
AMPLIFIER |particularly in I.F. Amplifiers
for Television].—R. Valecka. (Funktech.
Monatshefte, July 1939, No. 7, pp. 215-217.]
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SECONDARY [ILECTRONS AND SECONDARY-
ELECTRON MULTIPLIERS [Survey, with 20
Iiterature References].—O. Peter. (Funkiech.
Monatshefte, June 1939, No. 6, Supp. pp.
41-44.)

SECONDARY LLECTRON EM1SS10N © PART IV—
CompounDs wWITH A HigH CAPACITY FOR
SECONDARY ELECTRON EMISSION : PART V

THE MECHANISM OF SECONDARY LXLECTRON
IEaission.—H. Bruining & ]. H. de Boer.
(Phvsica, Aug. 1939, Vol. 6, No. 8, pp. 823~
333 & 834-839: in Lnglish.)) Part IVis a
further development of Part I (982 of 1938).
Part V follows on directly from Part 1V.

REMARKS ON ‘‘ REPORT ON THE PRESENT
STATE OF KNOWLEDGE CONCERNING FLUCTU-
ATION VOLTAGES IN [ELECTRICAL NETWORKS
anDp  TaERMIONIC TuBEs.”—LE. Spenke:
Moullin.  (U.R.S.I. Proc. of 1938 Genr.
Assembly, Fasc. 2, Vol. 5, 1938, pp. 4145 :
in French.) See p. 41, and 2788 of July.

58, OUTPUT-STAGE DISTORTION : SOME MEASURE-

4459

4460.

4461.

4462.

4463.

MENTS onN DirrereNTt Typrs or Outpur
VaLvES [Measuring Installation: Results
with Modern Triode, P’entode, & Tetrode :
Advantages of Modern Pentode with Inverse
Feedback].—A. J. H. van der Ven. (Wire-
less Engineer, Aug. & Sept. 1939, Vol. 16,
Nos. 191 & 192, pp. 383-390 & 444-452.)

PENTODE axD TETrRODE OUTPUT VALVES
[and the Obtaining of Good Efficiency with
LLow Distortion at T.ow Potentials, by Use of
Suppressor Grid and Space Charge].—
J. L. H. Jonker. (Wireless Lngineev, June &
July 1939, Vol. 16, Nos. 180 & 190, pp. 274—
286 & 344-349.)

AN OSCILLOSCOPE FOR THE DETERMINATION
oF CHARACTERISTIC CURVES [of Transmitting
Valves].—Tj. Douma & P. Zijlstra. (Philips
Transmitting News, April 1939, Vol. 6,
No. 1, pp. 1824 in English & German
concurrently.) Some improvements to the
instrument dealt with in 1476 of April, and
discussion of calibration, etc.

COMPENSATOR FOR THE RADIATION METHOD
OF MEASURING OSCILLATOR EFFICIENCY
[particularly Necessary at Ultra-High Fre-
quencies].—F. P. Cowan. (Review of Scient.
Instr., Aug. 1939, Vol. 10, No. 8, pp. 243~
244.) For the radiation method see 1457
of 1936.

A PrecisioN METHOD FOR THE MEASURE-
MENT OF THE MuTtualL CONDUCTANCE OF
THERMIONIC VALVES [with Accuracy within
4- 0.002mA/V: A.C. Bridge Method using
Mutual Inductances].—N. F. Astbury.
(Journ. of Scient. Instr., Aug. 1939, Vol. 16,
No. 8, pp. 269-272.)

4 METHOD OF MEASURING VACUUM-TUBE
CoEeFrICIENTS [with Elimination of Un-
balancing Lffects of Inter-Electrode and
Wiring Capacities].—H. S. Polk. (Elec-
tronics, July 1939, Vol. 12, No. 7, p. 38.)
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4460.

4467.

4468.

1469.

4470

4471

1472,

1473
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AN ImpULSE MEASURING SET [measuring
Crest Amplitude and Decay to Specified
Level : primarily for Measurement of Valve
Microphonicity].—A. S. Grant & D. H.
Macnee. (Journ. of Scient. Iustr., Sept.
1939, Vol. 16, No. 9, pp. 290-297.)
MANUFACTURE OF VALVES BY MACHINERY.
T. B. Hall & A. H. Howe. (Journ. of Scient.

Instr., Sept. 1939, Vol. 16, No. 9, pp. 277-
285.) From the M.O. Valve Company.
AUTARCHY IN THE THERMIONIC VALVE

INDUSTRY.—(Radio e Televisione, July 1939,
Vol. 4, No. 1, pp. 1-12.)

THE INDUSTRIAL I’RODUCTION AND UTILISA-
TION OF KryprON.—(Génie Civil, 2nd Sept.
1939, Vol. 115, No. 10, pp. 198-200.) See
also 162 of January (Klemperer).
TRANSMITTING VALVES WITH FORCED AIR-
CooLiNGg [PA 12/15 Pentode modified for
This instead of Usual Water- Jacket: Two
in Push-Pull give 6 kW at 6 m Wavelength,
Anode Efficiency 50%].—M. van de Beek.
(Philips Transmitting News, April 1939,
Vol. 6, No. 1, pp. 3-14: in English &
German concurrently.) For the PA 12/15
pentode see 3321 of 1937

200 KW VALVES WITH REPLACEABLE FiLA-
MENTS [for the Schenectady Short-\Wave
100 kW Transmitter : Continuously Evacu-
ated, with Activated Tungsten Filaments :
Anode Voltage about 8ooo V].—(Gen. Llec.
Review, Aug. 1939, Vol. 42, No. 8, p. 369.)
New Tuses [RCA Battery-Operated Diode-
Triode Power-Amplifier ’entode (1D8GT),
Arcturus Beam-Power- Amplifier with Centre-
Point Filament Connection (3Q5G7T) and
Arcturus Combined Power-Amplifier & Half-
Wave Rectifier (70A7GT)].— (Electronics,
Aug. 1939, Vol. 12, No. 8, pp. 63 and 64.)

‘“ THEORY AND APPLICATION OF ELECTRON
Tuses ' [Book Review|..—H. J. Reich.
(Wireless [Fngineer, June 1939, Vol. 16,
No. 189, p. 286.)

CONVECTION AND CONDUCTION OF HEAT 1IN
Gasgs [Detailed Investigation of Diameter
of ‘‘ Langmuir Film* around \Warm Fila-
ments in Gases].—I. Brody & F. Korosy.
(Journ. of Applied Phvs., Aug. 1939, \'ol. 10,
No. 8, pp. 584-596: abstract only in Phys.
Review, 15th July 1939, Series 2, Vol. 356,
No. 2, p. 217.)

ON THE SURFACE STATES ASSOCIATED WITH
A PERIODIC POTENTIAL, and USE OF SURFACE
STATES TO EXPLAIN ACTIVATED ADSORPTION
[Theory].—W. Shockley: W. G. Pollard.
(Phys. Review, 15th Aug. 1939, Series 2,
Vol. 56, No. 4, pp- 317-323: PP- 324-330.)
TEMPERATURE DEPENDENCE OF THE WORK
I‘'unxctioN oF TUNGSTEN [Measurements
using Kelvin Method for Contact Potential
between Two Filaments: Measured In-
crease of Work Function with Temperature :
Effect of Variations in Contamination].—
]. G. Potter. (Phys. Review, 1sth July
1939, Series 2, Vol. 36, No. 2, p. 216:
abstract only.)




()
~1
N

4475.

1476.

4477.

4478.

4479

4480.

4481.

4482.

4483.

THE

DIRECTIONAL WIRELESS

U- anp H- Abcock Rapio DIRECTION-
FINDING INSTALLATIONS FOR AVIATION.
O. Heer. (Zeitschy. V.D.I., 20th July
1939, Vol. 83, No. 30, pp. 878-880.)

BEACON FOR
June 1939,

THr LORENZ ALPINE RADIO
ATRCRAFT.—(Lorenz Berichte,
No. 1/2, pp. 64-66.)

NEw Four-BeamM BLIND-LLANDING SySTEM
[giving Buzz on Guide Path, ‘“ Right",
“left”, “Up”, & '“Down” when off
Path].—C. W. Hansell. (Sci. News Letter,
19th Aug. 1939, Vol. 36, No. 8, p. 116.)

DIrRECTION [FINDING : IMPROVEMENT IN THE
QUALITY OF OBSERVATIONS BY THE USE or
Non-LiNkarR  AMPLIFIERS [or Indicating
Meters : Investigation of Patent Claims :
Confusion as to Precise Concept of ‘' Sharp-
ness '’ of Bearing: Improvement of Ilat
Minima by Increasing Amplification with
Increasing Input].—W. Ross & R. E.
Burgess. (Wiveless Engineer, Aug. 1939,
Vol. 16, No. 191, pp. 399 401.)

CORRECTION TO CURVES IN ‘“ GROUND AND
loNosPHERIC WAVES."—\V. Ross. (Hire-
less Engineer, July 1939, Vol. 16, No. 190,
PP 349-350.)

REPORT OF SUB-COMMISSION 4 @ DIRECTION-
FINDING ON ATMOSPHERICS.—Watson Watt.
(See 4317.)

PuriLips  MARINE BracoN TRANSMITTER
BRA o70/7 [Omnidirectional, with Seli-
Radiating Mast].—(Philips  Transmiiting

News, April 1939, Vol. 6, No. 1, pp. 15-17;
in English & German concurrently.)

YacHr D.F. SET: LONG-WAVE RuECEIVER
For WEATHER FORECASTS AND POSITION
Finping.—F. L. Devereux. (Wireless
World, 24th Aug. 1939, Vol. 43, pp. 164-167.)

WHALING AND WIRELESS [Novel Use of
Direction Finding : Description of Gear].
(Wireless World, 28th Sept. 1939, Vol. 45
pp. 301-302.) See also :6:6 of June.

ACOUSTICS AND AUDIO-FREQUENCIES

4484.

1485

DirRECT OBSERVATION OF DIRECTIVITY CURVE
[e.g. of a Magnetostrictive Sound Generator]
oNx A Braun TuBe [with Magnetic Field
rotated at Same Speed as Apparatus under
Test : applicable also “in Optical or Wire-
less Measurement, and also as a Direction
Finder "’].—S. Morita & Y. Sitizyo. (Elec-
trot. Journ., Tokyo, Aug. 1939, Vol. 3, No. 8,
p. 191.) [‘or another c-r tube arrangement
see 4519, below.

CONE SOUND PROJECTOR USING OUTIUT OF
BotH Sipks oOF ConNeE DiapHraGM.—Uni-
versity lLaboratories, New VYork. (Llec-
tronics, Aug. 1939, Vol. 12, No. 3, p. 66.)
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“ Spatiar ExranNDER ' [Loudspeaker &
Cabinet (with ‘ Breather Cells " to elim-
inate Back Pressure) overcoming Directional
Ettect at High Irequencies].—M. Weil:
Audak Company. (Electronics, March 1939
Vol. 12, No. 3, pp. 68. .72)

ON THE BUILDING-IN OF LOUDSPEAKERS
with FFormulae and Test Results on a
" Cinaudagraph ”* Loudspeaker].—\W. Fur-
rer. (Bull. Assoc. suisse des Elec., No. 14,
Vol. 30, 1939, pp. 369-372.)

P1EZOELECTRICITY OF POTASSIUM PHOSPHATE
[Static Measurement of Piezo-Modulus as
Function of Temperature: Rapid Increase
in Neighbourhood of Curie Point of Rochelle
Salt].—W. Liidy. (Zeitschr. f.  Physik,
No. 5/6, Vol. 113, 1939, pp. 302-303.)

THE REPRESENTATION OF ELECTRO-MECH-
ANICAL APPARATUS [Loudspeakers, Pick-
Ups| By ELEcTrICAL EQUIVALENT-CIRCUIT
Diagrams.—]. G. Lang. (Funktech. Mo-
natshefte, June 1939, No. 6, pp. 183-159.)

Pick-Up DrVICES, and Pi1ezoELECTRIC Pick-
Urs.—A. Pinciroli: G. Boselli. (Boll. del
Centro Volpi di Elett., English Edition,
July/Sept. 1938, Year 1, No. 3. p. g7d:
p. 97d)

A CONTRIBUTION TO THE THEORY OF THE
GRAMOPHONE Disc REcCORrRD : THE Pick-Up
Process [and the Superiority of Vertical
(" Hill & Dale ") over Lateral Recording]

R. Bierl. (Akust. Zeitschr., July 1939,
Vol. 4, No. 4, pp. 238-252.)
RicorDER  CHARACTERISTICS Table of

American Gramophone-Disc Recorders].
M. Apstein. (Comvmunications, April 1939,
Vol. 19, No. 4, p. 14.)

Tavxkixe Books [for the Blind: New Bill
regarding  Contracts].—(/lectronics July
1939, Vol. 12, No. 7, p. 9.)

TaPE RECORDER [using Paper or Cellophane
Tape giving Permanent [ilable Sound
Records at about One Dollar per Hour:
Electrochemical Action].—M. Dustin. (Elec-
tronics, March 1939, Vol. 12, No. 3, p. 75.)

THE Various TECHNIQUES FOR THE RECORD-
ING OF SOUND, aND THEIR APPLICATIONS
IN BroapcasTing [Comparison of Disc and
Film Methods, including the German
“ Magnetophone "' Film System].—M. Adam.
(Rewv. Gén. de I’ Elec., 19th Aug. 1939, Vol. 46,
No. 7, pp. 195-200.)

SOUND RECORDING IN STUDIOS AND THEATRES

{and the Correct Placing of the Microphones],
and TuE TECHNIQUE FOR FAITHFUL IRECORD-
ING AND REPRODUCING OF SOUND PICTURES.
——C. Tutino: F. Massarelli. (Bo/l. del
Centro Volpi di [lett., English FEdition,
July/Sept. 1938, Year 1, No. 3, p. 105d. :
p. 107d.)
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4497.

4498.

4499

4500.

450I.

4502.

4504.

4505.

4506.

4507.

4508.

ANALYSIS AND MEASUREMENT OF DiSTOR-
TION IN VARIABLE-DENSITY RECORDING,
and SOuND PICTURE RECORDING AND RE-
PRODUCING CHARACTERISTICS.—Frayne &
Scoville : Loye & Morgan. (Bell S. Tech.
Journ., July 1939, Vol. 18, No. 3, p. 540
P- 542 : summaries only.)

ARC REFLECTORS AS A SOURCE OF DISTURB-
ING SounDs IN Stupros: CAUSES AND
REeMEDIES.—R. Miiller. (Boll. del Ceniro
Volpi di Elett., English Edition, July/Sept.
1938, Year 1, No. 3, p. 109d.)

THE PoLyRHETOR [Rotating-Drum Sound-
on-Film System acting as Synchronised
“ Guide "’ to Visitors in Endless ‘‘ Carry-
Go-Round ”’ at General Motors’ Exhibit at
New York World’s Fair].—G. T. Stanton.
(Communications, July 1939, Vol. 19, No. 7,
pp. 10-11 and 29.)

Sounp-EFFecTs ConsoLE.—W. W. Strathy-
(Communications, July 1939, Vol. 19, No. 7,
Pp- 12-14.)

ON THE SPHERICAL VELOCITY MICROPHONE
[for Submarine Signalling].—M. Matudaira &
T. Isii. (Nippon Elec. Comm. Eng., July
1939, No. 17, p. 52 : short summary only.)

O~ THE CLaMPED CIRCULAR PLATE [used as
Element in Electro-Acoustic Transformer].
—T. Hayasaka. (Nippon Llec. Comm. Eng.,
July 1939, No. 17, Pp. 52—53: summary
only.) Continuing the work referred to in
3987 of 1938.

. TRANSVERSE VIBRATION OF BarR [Uniform

Bar used in Mechanical Filters & Other
Electro-Acoustic Instruments].—T. Haya-
saka. (Nippon Elec. Comm. Eng., July
1939, No. 17, p. 53 : short summary only.)

SIMPLIFIED CALCULATIONS ON MULTI-WIND-
ING TRANSFORMERS [e.g. Output Trans-
former for feeding 3 Loudspeakers].—G. H.
Browning. (Electronics, May 1939, Vol. 12,
No. 5, pp. 46. .50.)

OuUTPUT-STAGE DisTORTION.—van der Ven.

(See 4458.)

ELECTRONIC TUBES FOR ELECTROACOUSTICAL
AMPLIFIERS [Required Characteristics for
Different Stages: Suitable Valves].—C.
Pozzi. (Boll. del Centro Volp: di Elett.,
English Edition, July/Sept. 1938, Year 1,
No. 3, p. 111d.)

A CoMpACT REMOTE AMPLIFIER.—R. S.
Duncan. (FElectronics, July 1939, Vol. 12,
No. 7, pp- 28-29.)

A  REesISTANCE-COUPLED  HiGH-FIDELITY
AMPLIFIER [20-20 000 ¢/s within 1 db, with
Compression & Expansion and Other Refine-
ments].—Amplifier Company. (LElectronics,
June 1939, Vol. 12, No. 0, p. 76.}
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ELECTROACOUSTICAL DIFFUSION OF SOUNDS,
and PROPAGATION PHENOMENA IN PuUBLIC
ADDRESS INsTALLATIONS.—G. Fioravanti:
G. Maione. (Bo/l. del Centro Volpt di Eleit.,
English Edition, July/Sept. 1938, Year 1,
No. 3, p. 100d : p. 111d.)

PUBLIC ADDRESS SYSTEM AT THE THIRTY-
FourtH INTERNATIONAL EucHArisTIC CON-
GRESS, BUDAPEST, 1938.—de Czeglédy. (Elec.
Comumunication, April 1939, Vol. 17, No. 4,
pPpP. 319-324.)

ELECTROACOUSTIC INSTALLATION OF THE
SAARPFALZ THEATRE, SAARBRUCKEN.
(Radio e Televisione, July 1939, Vol 4,
No. 1, pp. 26-31.)

LAGOON OF NATIONS SoUND SvysTEM [at
New York World’s Fair].—(Electronics, July
1939, Vol. 12, No. 7, pp. 26—27.)

A SINGLE-TUBE INTERCOMMUNICATOR [using
the Type 32L7 Beam-Power Output Valve
& Half-Wave Rectifier].—G. P. Deitz.
(Electronics, June 1939, Vol. 12, No. 6,
pp. 58 and 60.)

Tur MarcoNI-E.M.I. AuDIO-FREQUENCY
EQuipMENT AT THE LONDON TELEVISION
StatioN.—I. L. Turnbull & H. A. M. Clark.
(Journ. I.E.E., Sept. 1939, Vol. 85, No. 513,
PP. 439-462 : Discussion pp. 462-467.)

TELEPHONY AND TELEVISION BY COAXIAL
CaBLES.—van Mierlo. (See 4545.)

ARCHITECTURAL ACOUSTICS AT THE VATICAN
City.—T. De Micheli. (Boll. del! Centro
Volpi di Elett., English Edition, July/Sept.
1938, Year 1, No. 3, P. 107d.)

THE FIRST ATHENIAN STUDIO OF THE NEW
GREEK BROADCASTING SERVICE.—G. Schad-

winkel. (Telefunken-Hausmitteilungen, July
1939, Vol. 20, No. 81, pp. 97-99.) For the
Athens 15kw broadcasting station see

ibid., pp. 120-121.

AcousTIC PROPERTIES OF MATERIALS AND
THEIR MEASUREMENT.—A. Gigli. (Boll. del
Centro Volpi di Elett., English Edition,
July/Sept. 1938, Year 1, No. 3, p. 101d.)

. BRaux TUBE METHOD OF REVERBERATION

MEASUREMENT [Direct Representation of
Building-Up & Decay Processes gives only
a Low Space Factor : Rotating-Commutator
Arrangement for Improved Results (Expon-
ential Time Axis, etc.)].—S. Morita. (£lec-
trot Journ., Tokyo, Aug. 1939, Vol. 3, No. 8,
pp- 190-191.) For another c-r tube arrange-
ment see 4484, above.

MrTHODS OF RHYTHMIC INTERRUPTIONS FOR
REVERBERATION MEASUREMENTS [New
Method].—A. Sellerio & Del Bosco. (Boli.
del Centvo Volpi di Elett., English Edition,
July/Sept. 1938, Year 1, No. 3, p. 105d.)

AN IMPULSE MEASURING SET [measuring
Crest Amplitude and Decay to Specified
Level].—Grant & Macnee. (See 4464.)

D
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A NEW APPARATUS FOR THE DIRECT READING
OF THE PITCH AND INTENSITY OF SOUND,
AND ITs AvrLicaTiON [and a Comparison
with the Gratzmacher-Lottermoser Pro-
cedure].—]. Obata & R. Kobayashi. (Elec-
trot. Journ., Tokyo, July 1939, Vol. 3, No. 7,
PpP- 152-156.) The apparatus was described
briefly in the paper dealt with in 1551 of
April.

CONSTRUCTION AND IPROPERTIES OF AN
ADJUSTABLE ACOUSTIC REFERENCE IMPED-
ANCE {for Measurements by the ** Bridge '’
Method, illustrated by Absorption Curves of
a Conical Horn and of an Acoustic Low-Pass
Filter]. —K. Schuster & W. Stohr. (Akust.
Zeitschy., July 1939, Vol. 4, No. 4, pp. 253—
260.) For the ' bridge’” method see, for
example, 2196 of 1937 (Robinson).

BRIDGE FOR THE DIRECT MEASUREMENT OF
IMPEDANCES [primarily for the Rapid
Measurement, on the Work-Bench, of
Matching Transformers for Loudspeakers :
Bad Reproduction {requently Result of
Mis-Matching, often due to Strange Imped-
ance Values given by Manufacturers of
Pick-Ups, etc., or to Use of Pentodes].—
L. Chrétien. (L'Onde Elec., July 1939,
Vol. 18, No. 211, pp. 320-326.)

A METHOD OF MEASURING TRANSDUCTORS
[in Sound-Ranging Equipment: Delay
measured by Use of a Irequency modulated
by a Very Low Second Frequency]—M.
Yederici. (Boll. del Centro Volpi di Elett.,
English ILidition, July/Sept. 1938, Year 1,
No. 3, p. 110d.)

[particularly for
Penther. (Elec-
12, No. 8, pp.

A MODERN AUDIOMETER
Deafness Tests].—C. ]J.
tronics, Aug. 1939, Vol
38..42)

THE ANALYSIS AND MEASUREMENT OF NOISE
IN ENGINEERING PROBLEMS : WITH SPECIAL
REFERENCE TO ELECTRICAL MACHINERY.—
B. B. Ray. (Sci. & Culture, Calcutta, July
1939, Vol. 5, No. 1, pp. 17-25.)

SOUND  MEASUREMENTS IN INDUSTRY
[General Account].—E. J. Abbott. (Journ.
of Applied Phys., Aug. 1939, Vol. 10, No. 8,
pp. 526-531.)

VU-DB REeraTionsHips [Chart showing Re-
lation between New ‘* Volume Unit’’ and
Decibel Scales].—F. B. Hales: Affel. (Elec-
tronics, May 1939, Vol. 12, No. 5, p. 36.)
Cf. Affel, Chinn, & Morris, 1957 of May.
For Affel’s criticisms see July issue, No. 7,
P-0.

LiNnEAR DeciBEL METER USING CuproUS
OxipE {No Valves, Very Simple, with Wide
(more than 6o db) Range of Measurement].—
K. Akazawa & H. Uno. (Electrot. Journ.,
Tokyo, May 1939, Vol. 3, No. 5, p. 119.)

‘ APPLIED ACOUSTICS : SEcCOND EDITION ”’
[Book Review].—Olson & Massa. (Wireless
Engineer, July 1939, Vol. 16, No. 190,
P- 305.)
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PEriopIC  VARIATION OF TEMPERATURE
CAUSED BY SOUND WaVE [Theory and
Experimental Confirmation].—T. Hayashi.
(Electrot. Journ., Tokyo, May 1939, Vol. 3,
No. 5, pp. 103—106.)

MEASUREMENT OF SOUND INTENSITY UNDER
WATER BY THE REsoNaNCE Disc.—T.
Hayashi.  (Electrot. Journ., Tokyo, Aug.
1939, Vol. 3, No. 8, pp. 175-178.)

ON A SYMMETRICAL VIBRATING SHELL [for
Submarine Vibrometers, etc.].—T. Hayasaka.
(Nippon Elec. Comm. Eng., July 1939, No. 17,
PP- 49-50: summary only.}

THe *° STRIAE METHOD "’ {Schlierenmethode]
APPLIED TO THE STUDY OF ULTRASONIC
I'1ELps 1N Liguips, and DPHYSIOLOGICAL
EFFECTS OF ULTRA-SOoUNDS.—C. L. Mendel :
M. Ponzio. (Boll. del Centro Volpt di Elett.,
English Edition, July/Sept. 1938, Year 1,
No. 3, p. 115d : p. 115d.)

UTiLISATION OF ULTRA-SoUNDs [in Metal-
lurgy, Chemistry, Marine Services, etc.].
G. Oggioni. (Boll. del Centro Volpi di Elett.,
English Edition, July/Sept. 1938, Year 1,
No. 3, p. 117d.)

SUBAQUEOUS MAGNETOSTRICTIVE ECHOMETER
{with Stroboscopic Dial Reception].—R.
Rago. (Boll. del Centro Volpi di Elett.,
English Edition, July/Sept. 1938, Year 1,
No. 3, p. 117d.)

ULTRA-SOUND GENERATORS, and TRANSMIS-
SION AND RECEPTION OF ULTRASONIC WAVES
BY MEANS OF NICKEL-ALLOY LAMINATED
CorEs.—A. Ciaccia: M. Federici. (Bolk
del Centro Volpi di Elett., English Ldition,
July/Sept. 1938, Year 1, No. 3, p. 113d:
p- 113d.)

SUBAQUEOUS ACOUSTIC SIGNALLING [Survey,
leading to the ** Sword-Shaped '’ Instrument
embodying Recent Improvements].—S.
Rosani. (Boll. del Centro Volpi di Eleit.,
English Edition, July/Sept. 1938, Year 1,
No. 3, p. 121d.)

AUDIBLE-FREQUENCY AND  SUPERSONIC-
FREQUENCY INVESTIGATIONS OF CONCRETE
Beams wiTH FLaws.—E. Meyer & E. Bock.
(Akust. Zeitschr., July 1939, Vol. 4, No. 4,
PpP- 231—237.) Further development of the
work dealt with in 2857 of 1938.

WATER PURIFICATION [and Softening] BY
SUPERSONIC WavEs.—Beuthe & others
(Akust. Zestschr., July 1939, Vol. 4, No. 4,
PP- 209-214.)

PRECISION MEASUREMENTS OF SUPERSONIC-
WaAVE VELoCITY IN VarIOUs LIQUIDS, AND
THEIR SIGNIFICANCE FOR THE QUESTION OF
SOoUND DISPERSION AND FOR THE TECHNIQUE
OF SUPERSONIC-VELOCITY MEASUREMENT
{Unexpected Importance of Temperature
Eftect and of Distortion of Wave Front].—
E. Schreuer. (Akust. Zeitschr., July 1939,
Vol. 4, No. 4, pp. 215-230.)
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4543. THEORIES OF THE DIFFRACTION OF LIGHT AT
SuPERSONIC WavEs.—N. S. Nagendra Nath.
(Ahust. Zeitschr., July 1939, Vol. 4, No. 4,
pp- 263—272 : to be contd.)

PHOTOTELEGRAPHY AND TELEVISION

4544. ON THE QUESTION OF THE USE OF WAVES
ix TuBes as TrRANSMISSION CHANNELS.—
Schriever. (See 4276.)

TELEPHONY AND TELEVISION BY COAXIAL
CaBLEs [Theory, Types of Cable, Repeaters,
Terminal Equipment: Determination of
Economic Dimensions: Bibliography].—
S. van Mierlo. (/fev. Gén. de I’Elec., 8th &
15th July 1939, Vol. 46, Nos. 1 & 2, pp. 7-17
& 39-44.) Yrom the L.M.T. laboratories.

4545-

. THE TrANSMISSION OF WIDE FREQUENCY-
Banps ovErR CaBLE [in Television, Wire
Broadcasting, etc: Survey: 1939 Berlin
Exhibition Lecture].—A. Agricola. (Zeitschr.
V.D.I., 29th July 1939, Vol. 83, No. 30,
pp. 869-877.)

. REMARKS ON SINGLE-SIDEBAND WORKING IN
TeLEvisioN.—R. Urtel. (Telefunken-Haus-
mitteilungen, July 1939, Vol. 20, No. 81, pp.
80-83.)

Author’s summary :—For television transmission
with reduced band-width the only possibility is a
mixed single-sided double-sided system ; i.e., the
carrier must lie in the middle of the cutting-off
flank of the filter or transmission channel [owing to
the great difference between television and sound
transmission, that the former is acutely sensitive
to phase distortion and only to a subordinate degree
to non-linear distortion : moreover, the modulation
system adopted in Germany, in which ‘‘ black ”
corresponds to a 30% residual carrier, * greatly
decreases the danger of non-linear distortion in
single-sidcband working '] The requirements of
the amplitude and phase curves of the transmission
channel in this case are discussed. The building-up
processes occurring, as a result of the fulfilment of
these conditions, in the transmission of a rectangular
pulse are calculated, and the influence of the relation
between the width of the curve-flank and the
band-width is discussed [Fig. 110 onwards, where p
is the ratio of the interval between the carrier and
the highest frequency (dw in Fig. 109) to the
width of the half-flank of the filter (dw in Fig. 109)].

4548. A TELEvVIsiON FiLm SCANNER [in which Film
passes downward before Scanning Lens while
Electronic Scanning Beam moves upward at
Same Speed : 60 Stationary Frames per Sec.
from Film photographed at 24 Frames per
Sec : lfurther Advantages].—P. Goldmark:
Columbia Broadcasting System. (Journ. of
Applied Phys., Aug. 1939, Vol. 10, No. 8,
p- 563 : short note only.)

4549, SounD MotioN Picture FiLms 1N TELE-
VISION.—]. A. Maurer. (Communications,
May/July 1939, Vol. 19, Nos. 5/7, pp. 28
and 30. .32: 17 and 27, 30: & 23-24: to
be contd.)
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CoMmPARISON OF TELEVISION WITH THE
CiNEMA : RELATIVE DEFINITION. —F. Grisley.
(Wireless World, 24th Aug. 1939, Vol. 45,

p. 183.)

. THE Marcont - EM.I. Aubpio - FREQUENCY

EQUIPMENT AT THE LONDON TELEVISION
StatioNn.—I. L. Turnbull & H. A. M. Clark.
(Journ. I.E.E., Sept. 1939, Vol. 85, No. 513,
PP- 439-462 : Discussion pp. 462-467.)

TueE TecHNICAL EQUIPMENT OF TELEVISION
StuDpI10S [Survey, with Literature Refer-
ences|.—(Funktech. Monatshefte, July 1939,
No. 7, Supp. pp. 49-52.)

TRAVELLING TELEVISION EXHIBITION OF THE
GERMAN PosT OFFICE IN SOUTH AMERICA.—
(T.1°.T., July 1939, Vol. 28, No. 7, p. 288.)

THE TECHNIQUE OF TELEVISION-TELEPHONY
ApPPARATUS [* Two-Way Television "’ : De-
velopment from the 1927 Washington/New-
York Demonstration to Present Time,
including a Simplified Installation with only
One C-R Tube for Transmission & Recep-
tion].—F. Schroter. (Telefunken-Hausmit-
teilungen, July 1939, Vol. zo, No. 81,
PP 30-50)

RECENT PRoGRESs IN TrrLEvision.—H. L.
Kirke. (Journ. Roy. Soc. of Arts, 3rd Feb.
1939, Vol. 87, pp. 302-327.)

TELEvIsION [Survey of the Preparatory
Work for the German Service].-—A. Gehrts.
(Zeitschy. V.D.I., 29th July 1939, Vol. 83,
No. 30, pp. 881-884.)

THE E1frFEL Towrr TELEVISION TRANS-
MITTER [including DMeasurements of Dis-
tortion, Operation of ** Constant Modulation
Depth ”” Regulator (Floating Carrier Sys-
tem), ectc.].—S. Mallein & G. Rabuteau.
(Elec. Communication, April 1939, Vol. 17,
No. 4, pp. 382—297: Rev. Gén. de I'Elec.,
9th Sept. 1939, Vol. 46, No. 10, pp. 291—305.)

THE FUNDAMENTALS OF TELEVISION ENGIN-
EERING.—F. A. Everest. (Communications,
April/July 1939, Vol. 19, Nos. 4/7, pp. 17-19
and 34, 35: ctc.]

TrLEVISION Economics: ParTs IV/VI.—
A. N. Goldsmith. (Comnunications, May/
July 1939, Vol. 19, Nos. 5/7, pp. 20. .25
and 38: etc.) For previous parts see 2844
of July.

MINIATURE STAGING : THE TECHNICAL SIDE
or VIDEo ErrecTs [including the Employ-
ment of the " Psychological Tie ”’].—W. C.
Eddy. (Communications, April 1939, Vol. 19,
No. 4, pp. 22—23 and 33, 34.)

TELEVISION [LIGHTING: ParTt I.-W. C.
Eddy. (Communications, May 1939, Vol. 19,
No. 5, pp. 17-19: to be contd.)

TELEVISION TERMINOLOGY [ltalian, French,
English, & German Equivalents].-—(Radio ¢
Televisione, July 1939, Vol. 4, No. 1, pp. 47—
51.) Continued from 2852 of July.
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SIGHT AND SoUND : SoME CLOSE RELATION-
SHIPS BETWEEN SOUND REPRODUCTION AND
TeLevision [including the Need for New
Terminology].—** Cathode-Ray.” (Wireless
World, 21st Sept. 1939, Vol. 45, pp. 281-282.)

4563.

TELEVISION DPROGRESS: REPORT OF THE
OLvmria  CoONVENTION.—(Wireless World,
14th Sept. 1939, Vol. 45, pp. 255-256.)

TELEVISION—AN OLD DrEAM OF MANKIND !
[Introductory Article to Issue chietly devoted
to Television].—H. Rukop. (Telefunken-
Hausmutteilungen, July 1939, Vol. 20, No. 81,
pp- 5-8)

THE IMAGE-CONVERTER STORAGE-TYPE Pick-
Up Tuse [distinguished from the Less
Sensitive Storage-Type Pick-Up by the Use
of Secondary-Emission Amplification at the
Mosaic Surface].—H. Knoblauch & G. W.
Kluge. (Telefunken-Hausmitteilungen, July
1939, Vol. 20, No. 81, pp. 51-54.)

1564.

4565.

4566.

Tue  OrtHICON [Improved (' Gamma
Unity ”’) Form of Iconoscope using Low-
Velocity Electrons for Scanning].—A. Rose
& H. Iams. (Electronics, July 1939, Vol. 12,
No. 7, pp. 11-14 and 58, 59.) See also
3636 of September.

4567.

BY SECONDARY-ELECTRON
(See 4453.)

THE SECONDARY-EMISSION VALVE 1IN
AMPLIFIER.—Valecka. (See 4454.)

CATHODE-RAY IMAGE-TRANSMISSION
[Telefunken Technique, etc.].—M.
(Telefunken-Hausmitteilungen, July
Vol. 20, No. 81, pp. 65-79.)

1—The production of a small-diameter spot:
table of curves showing increase of spot diameter
for a cone-shaped ray due to electrostatic repulsion,
as a function of aperture, voltage velocity, and ray
current. 2—The measurement of electron-optical
fields by the electrolytic trough (accuracy within
1% to 1%.) and (for magnetic fields) the exploring-
coil apparatus (Figs. 68 & 69). 3-—Design of mag-
netic electron-lenses : refracting-power curve of a
lens with and without an iron shell : curve table
for focal length of short iron-free lenses, as function
of lens-diameter and ampere-turns : description of
a permanent-magnet lens and a split (demountable)
electro-magnetic lens. 4—Design of electric
electron-lenses and immersion-lens systems: for-
mula for focal length of a two-pole equi-diameter
lens : simple three-pole immersion system, etc.
s5—Design of deflecting systems, including bent
elliptical deflecting coils and comparison of their
astigmatic error with that of the usual parallel-
conductor coil. 6—The charging-up of insulating
surfaces by electrons. 7—Raster correction (pin-
cushion error, etc.) by compensation coils. 8—
Types of tube (including a 100-clement switching
tube for the Karolus large-picture panel).

4571. CoNnTRAST IN KINEscorEs.—R. R. Law.
(Proc. Inst. Rad. I'ng., Aug. 19039, Vol. 27,
No. 8, pp. 511-524.) A summary was dealt
with in 3691 of 1938.

4568. AMPLIFICATION

JmissioN.—Rann.

4569. AN
TuBES
Knoll.

1939,

4570.
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4572.

4573-

4574

4577-

4578.

4579

4580.

4581,

. THE HISTORICAL DEVELOPMENT OF

November, 1939

ON THE DEVELOPMENT OF THE CATHODE-
Ray FLUORESCENT SCREEN [Survey : Ideal
Requirements and the Partial Solutions
hitherto obtained, Satisfactory as regards
Life, Colour, Luminous Output: Unsatis-
factory as regards Building-Up & Decay
Processes (except for Receiver Tubes) :
* Fluorescent-Spot *’ Scanning so far only
possible with Help of Electrical Compensa-
tion Methods].—A. Schleede & B. Bartels.

(Telefunken-Hauswttetlungen, July 1939,
Vol. 20, No. 81, pp. 100-108.)
FLUORESCENT MATERIALS FOR TELEVISION

TuBes [and the Mixing of Colours].—
G. T. Schmidling. (Communications, April
1939, Vol. 19, No. 4, pp. 30 and 31, 32))
For previous work see 676 of 1937.
ProTtocoNDUCTIVITY OF CRYSTALLINE WILLE-
MITE AT Low TEMPERATURES.—R. Hofstad-
ter & R. C. Herman. (Phys. Review,
15th July 1939, Series 2, Vol. 56, No. z,
p- 212z: abstract only.)

. ScaNNING ColL ConsTRUCTION.—P. D. Tyers.

(Wiveless World, 14th & 21st Sept. 1930,
Vol. 45, pp. 248250 & 279-280.)

THE
INTERLACED SCANNING METHOD : II—THE
FIRST APPLICATIONS OF THE CATHODE-Rax
TuBE IN INTERLACED SCANNING: III—
INTERLACED SCANNING OF SounD FiLms.
F. Raeck. (Funktech. Monatshefte, June &
July 1939, Nos. 6 & 7, Supp. pp. 45-46 &
53-56.) Continued from 3233 of August.
SYNCHRONISING-SIGNAL. GENERATOR [supply-
ing Synchronising, Scanning, & Blanking
Waves].—DuMont Laboratories. (Proe.
Inst. Rad. Eng., Aug. 1939, Vol. 27, No. &
pp. i and iv.) ‘“Can be installed and
operated Dy untrained personnel.”

GENERATION OF THE SYNCHRONISING SIGNALS
rok TELEvisioN [Flexible Arrangement for
Various Typical Signal Wave Forms, with
Ratio of High & l.ow Scanning Frequencies
established by Frequency Step-Down by
Forced Synchronisation].—A. Osawa. (Nip-
pon Elec. Comm. Eng., May 1939, No. 16,
PpP. 631 632: summary only.)

SYNCHRONISING IMPULSE GENERATOR FOR
TeLEvVISION  DEFLECTING  CIrculTs.—G.
Zaharis. (Electronics, June 1939, Vol. 12z,
No. 6, pp. 48 and 354. .58.) Based on
Potter’s circuit (3684 of 1938).

A NEw HarD-VALVE RELAXATION OscCIL-
LaTorR.—D. H. Black. (Elec. Communica
tion, July 1939, Vol. 18, No. 1, pp. 50-56.)
A summary was dealt with in 2000 of May.

AN OPERATIONAL TREATMENT OF THE DESIGN
oF LELECTRO-MAGNETIC TIME-BASE AMPLI-
FIERS [instead of the usual Fourier-Analysis
Treatment leading to Results only Interpret-

able with Great Labour].—L. Jofeh. (Jouru.
1.E.E., Sept. 1939, Vol. 85, No. 513,
PP. 400-408.)
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4582.

4584.

4585.

4586.

4587.

14588.

4589.

. CORRECTIONS TO

o

CLARIFICATION OF SyMBoLS IN ‘° THE INPUT
IMPEDANCE OF SELF-BIASED AMPLIFIERS.” —
F. C. Williams. (Wireless Engineer, July
1939, Vol. 16, No. 190, p. 350.) See 2860
of July.

' AMPLIFIER TESTING BY
MEANS OF SQUARE WavEs.—G. Swift.
(Communications, July 1939, Vol. 19, No. 7,
p- 24.) See 2023 of May.

ON THE RELATION BETWEEN THE TRANSMIS-
sioN OF LIGHT AND THE CONDUCTION OF
LErecTtrIiCciTY 1IN THIN MEeTaLLIC FILwms
[as in Photoelectric Cells, etc: Experimental
Investigation and Analysis of Results:
Abnormal Properties explained by Grain
Construction : Practical Conclusions].-—Y.
Saito. (Electrot. Journ., Tokyo, Aug. 1939,
Vol. 3, No. 8, pp. 180-185.)

ELECTRON CONDUCTION IN CrRYSTALS [Report
on Recent Results at High Temperatures
with Mixed Conduction of Ions and Elect-
rons: How Secondary I’hotoelectric Currents
Arise : Rectification in Semisconductors :
Grid Control of Electron-Currer:its in Crvs-
tals].-—R. Hilsch. (Naturwiss., 21st July
1939, Vol. 27, No. 29, pp. 489—492.)

THE DPHOTOELECTRIC EFFECT AND THE
ActioN oF ‘‘NorMAL' \aves: Pro-
BABILITY AND ENTROPY [Quantum Theory
and Theories of Photoelectric Effect and
Compton Effect explained without Interven-
tion of PPhotons: etc.]..—]. Loiseau. (Rev.
Gén. de I'Elec., 22nd July 1939, Vol. 46,
No. 3, pp. 87-94.)

MaGNETIC FIELD EFFECT uroN THE PHoOTO-

ELECTRIC PROPERTIES oF Iron [[iffect in
Direction of Increase of Work Function

found near Long-Wave Limit].-N. K.
Olson. (Phys. Review, 15th July 1939,
Series 2, Vol. 56, No. 2, p. 210: abstract
only.) Continuation of work referred to in
4491 of 1933.

TeHE SELENIUM PHOTOELEMENT: IIT—BE-
HAVIOUR IN THE H.F. CircuiT [Beat

Oscillator Method of Investigation : Equiva-
lent Circuit: Mechanism similar to that of
Zinc-Sulphide PPhosphors: PPhenomena ex-
plained as Variations of Resistance and
Capacity of Basic Material of Semniconductor :
Behaviour in H.I%. Circuit and Dielectric
Constant of Semiconductor deduced from
Vector Diagrams].—F. Goos. (Zeitschr. f.
Physik, No. 5/6, Vol. 113, 1939, pp. 334-349.)
For the writer's work on zinc-sulphide
phosphors see 1148 of March.

THE OprTicar. TRANSPARENCY OF SELENIUM
IN CONNECTION WITH THE PHOTOELECTRIC
CoxpucTioN [Photoelectric Properties of
Grey Selenium depend on IEnclosed Traces
of Red Selenium].-G. Moénch. (Physik.
Zettschr., 15th July 1939, Vol. 40, No. 14,
Pp- 487—488.)
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4590.

4592.

4593-

4594

4595-

4597

4598.

4599-
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THEORIES OF THE DIFFRACTION OF LIGHT AT
SUPERSONIC WAVES.—N. S. Nagendra Nath.
(Akust. Zeitschy., July 1939, Vol. 4, No. 4,
pp- 263—272 : to be contd.)

Its
APPLICATION TOo TELEVISION, WITH SPECIAL
REFERENCE TO THE SCOPHONY TELEVISION

Ruceiver.—D. M. Robinson. (Proc. Inst.
Rad. Emg., Aug. 1939, Vol. 27, No. 8§,
Pp- 483-486.)

THE DESIGN AND DEVELOPMENT OF TELE-
VISION RECEIVERS USING THE SCOPHONY
OPTICAL SCANNING SYSTEM, and SYNCHRO-
NISATION OF ScorHoNY TELEVISION KRE-
CEIVERS.—]. Sieger: G. Wikkenhauser.
(Proc. Imst. Rad. Eng., Aug. 1939, Vol. 27,
No. 8, pp- 487-492 : Pp- 492-496.)

SoME FACTORS INVOLVED IN THE OPTICAL
DESIGN OF A MoDERN TELEVISION RECEIVER
UsING MoviNG ScanNERs [and the Advan-
tages of the Walton " Split-Focus’’ Prin-
ciple]—H. W. Lee. (Proc. Inst. Rad. Eng.,
Aug. 1939, Vol. 27, No. 8, pp. 496-3500.)

ON COMMUNITY RECEPTION IN TELEVISION
[Preliminary Considerations, and an Experi-
mental Installation in which the Sound
Signals are supplied at A.F., and the Picture
Signals modulated on an 1.F. of 4.2 Mc/s,
to the Cable Network : Individual Receivers
consist only of C-R Tube (with Scanning
Device) and Loudspeaker: Possibility of
Inclusion of Ordinary Sound Broadcasting].
—H. O. Roosenstein. (Telefunken-Haus-
mitteslungen, July 1939, Vol. 20, No. 381,
Pp- 25—29.)

SIMPLIFYING TELEVISION CoNTROLS [ Does
the ‘ Contrast’ Knob always Do What It
Says? "'].—‘Cathode-Ray.” (Wireless World,
24th Aug. 1939, Vol. 45, pp. 189-190.)

. InsuLaTiON 1IN TELEvIsioN [Need for Ad-

ditional Safeguards].—W. Naumburg, ]Jr.
(Comumunications, June 1939, Vol. 19, No. 6,
p- 24 : short note.)

H.T. TRANSFORMER CONSTRUCTION : SAFE-
GUARDS AGAINST BREAKDOWN [in Television
Receivers, etc.].-—N. DPartridge. (Wireless
1World, 24th Aug. 1939, Vol. 45, pp. 168-170.)

STANDARD TELEVISION [the Example of the
German “Unit” Receiver|.—(Wireless
World, 17th Aug. 1939, Vol. 45, p. 160.)
THeE GERMAN “Unir” TELEVISION RE-
celver [and the Novelties contained in It,
such as the Simplified Scanning Arrange-
ments, Utilisation of High I'ly-Back Voltage
Peaks for generation of Anode Voltage, ete.].
—J. G. Weiss. (Telefunken-Hausmitteil-
ungen, July 1939, Vol. 20, No. 81, pp. 9-12.)
See also Wiveless World, 17th Aug. 1939,
Vol. 45, No. 7, pp. 149-150.
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4600.

4601.

4602.

4603.

4604.

4605.

4606.

4607.

4608.

4609.

4610.

46171.

THE RESULTS OF COLLABORATIVE WORK IN
TeLEvVIsION [the Development of the German
“ Unit Television Receiver '’ and Associated
Equipment]. —F. Gladenbeck. (T.F.T., July
1939, Vol. 28, No. 7, pp. 245-246.) Introduc-
tion to the papers dealt with in 4601/3,
below.

THE DEVELOPMENT oF THE ‘‘ UNIT TELE-
visioN RECEIVER "' [including Comparative
Prices of English & American Receivers) :
also THE UNIT TELEVISION RECEIVER E71:
Rav DerLEcTION AND HIGH-VOLTAGE
GENERATION IN THE UNIT TELEVISION
RECEIVER E1 : and THE IMAGE-REPRODUCING
TuBE OF THE UNIT TELEVISION RECEIVER.—
Weiss : Andrieu & Rudert : Mulert & Urtel :
Knoblauch & Schwartz. (T.F.T., July 1939,
Vol. 28, No. 7, pp. 246-249: 249-257:
257-264 : and 264-267.)

A TESTING EQUIPMENT FOR MEASUREMENT
OF THE FREQUENCY CHARACTERISTIC OF THE
UN1T TELEVISION RECEIVER.—D. Deserno &
M. Messner. (T.F.T., July 1939, Vol. 28,
No. 7, pp. 267—271.)

THE “ Unit’” TELEVISION BROADCAST RE-
CEIVING AERIAL.—Roosenstein. (See 4422.)

TELEVISION RECEIVING AERIALS.—Roosen-
stein. (See 4421.)

New TELEvIsioN AERIAL [ Tilted-Wire "
Aerial, Easier to Install and Less Con-
spicuous : Anti-Interference Properties).—
(Waireless World, 31st Aug. 1939, Vol. 45,
PpP. 206-207.)

Tur AvutomaTic [Facsimile] TELEGRAPH.—
G. W. Janson. (Communications, April 1939,
Vol. 19, No. 4, pp. 12-13 and 16.) See
also 3256 of August.

HiGH-SPEED FouR-CoLuMN FAcsIMILE RE-
CORDER.—Finch Laboratories. (Electronics,
May 1939, Vol. 12, No. 5, pp. 61 and 62.)

MEASUREMENTS AND STANDARDS

ON THE MEASUREMENT OF HiGH RESISTANCE
AT HieH [and Ultra-High] FREQUENCIES
[by reading Resonance-Current Deflection of
Thermojunction/M.C.-Galvanometer Com-
bination without and with the Resistance
shunting Variable Condenser : Discussion of
Errors].—M. Saito. (Rep. of Rad. Res. in
Japan, [dated] Dec. 1938, Vol. 8, No. 3,
Abstracts p. 19.)

COMPENSATOR FOR THE RADIATION METHOD
OF MEASURING OSCILLATOR EFFICIENCY.—
Cowan. (See 4461.)

Vacuum THERMOCOUPLES OF THE RADIATION
TyrE [sensitive to Light and Heat Waves :
for Radiation Pyrometry and Other Applica-
tions].—S. S. Stack. (Gen. Elec. Review,
Aug. 1939, Vol. 42, No. 8, pp. 365-366.)

HicH-QQ Tank Circuit For UrLTra-HiGH
FRrREQUENCIES.—Peterson. (See 4366.)
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4612,

4613.

4614.

4615.

4616.

4617.

4618.

4619.

4620.

4621.

4622.

November, 1939

EquivaLENCE oF Two PiEzoELECTRIC OsCIL-
LATING QUARTz CRYSTALS OF SYMMETRICAL

OUTLINES WITH RESPECT TO A PLANE
PERPENDICULAR TO AN ELECTRICAL AXIS
[New Theorem serving as Criterion of

Equivalence].—I. Koga. (Electrot. Jowrn.,
Tokyo, Aug. 1939, Vol. 3, No. 8, pp. 185-186.)

PIEZOELECTRICITY OF POTASSIUM PHOSPHATE.
—Ludy. (See 4488.)

MAGNETOSTRICTION RESONATORS USING LAM-
INATED NICKEL VIBRATORS.—Fukushima &
Koitibara. (In paper dealt with in 4336,
above.)

MULTI-WINDING  MAGNETOSTRICTION  VI-
BRATOR ([primarily for Wave Filters)].—
T. Hayasaka. (Nippon Elec. Comm. Eng.,
July 1939, No. 17, pp. 51-52: short
summary only.)

THE PRECISE MEASUREMENT OF RabpIo
FREQUENCIES.—E. Montuschi. (U.R.S.I1.
Proc. of 1938 Gen. Assembly, Fasc. 1, Vol. 5,

1938, pp. 349-359: in Italian.)

REPORT ON THE RESULTS OF MEASUREMENTS
MADE AT THE P.T.R., 12TH/13TH MARCH
1935 [1000c/s Modulation from N.P.L. on
Three B.B.C. Waves.].—E. Giebe. (U.R.S.I.
Proc. of 1938 Gen. Assembly, Fasc. 1, Vol. 5
1938, pp. 324-326: in English.)

DirFERENTIAL CONDENSER METHOD OF
MEASURING DIELECTRIC L0SS ANGLES AT
HicH FREQUENCIES [Series-Substitution
Method modified by Use of Differential-

Condenser/Resistance Combination as a
Continuously Variable Resistance: Simple
& Accurate Arrangement|.—B. Itijo. (Elec-

trot. Journ., Tokyo, Aug. 1939, Vol. 3, No. 8,
p- 188))

DyNaTRON METHOD OF [Measurement of]
DieLecTtric Loss ANGLEs at H.F. [using
a Pentode: Necessity for Very Precise
Variation of First-Grid Bias Voltage owing
to Steepness of Negative-Conductance Char-
acteristic (making Measurement of Small
Loss Angles Difthcult) : Improved Method
keeping This Bias Voltage Constant—
‘“ Anode-Voltage-Adjustment © Method].—
S. Okazaki & I. Ohtsuka. (Electrot. Journ.,
Tokyo, Aug. 1939, Vol. 3, No. 8, pp. 191-192.)

A WIpE-RANGE HIGH-VOLTAGE ELECTRO-
sTaTic VoLTMETER.—F. H. Nadig & J. Ll

Bohn. (Phys. Review, 15th July 1939,
Series 2, Vol. 56, No. 2, p. 216: abstract
only.)

MEASUREMENT OF CHOPPED IMPULSE VoOLT-
AGES BY THE RIKEN CREST VOLTMETER
(Investigation of Time Lag for Waves of
Various Steepnesses].—Y. Ishiguro & Y.
Gosho. (Electrot. Journ., Tokyo, Aug. 1939,
Vol. 3, No. 8, pp. 180-190.)

CATHODE-RAY
(See

IMPULSE TESTING USING
OscILLOSCOPE EQUIPMENT.—Siezen.

4654.)
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4623.

4624.

4625.

4626.

4627.

40628.

4629.

4630.

4631.

4632.

4633.

4634

4635.

4636.

An IMPULSE MEASURING SET [measuring
Crest Amplitude and Decay to Specified
Level].—Grant & Macnee. (See 4404.)

A PRECISION METHOD FOR THE MEASURE-
MENT OF THE MUTUAL CONDUCTANCE OF
THERMIONIC VALVES.—Astbury. (See 4462.)

A METHOD OF MEASURING VACUUM-TUBE
CoEFFICIENTs.—Polk. (See 4463.)

FREQUENCY - INDEPENDENT CAPACITIVE-
OuMIC VOLTAGE DIVIDERS FOR MEASURING
Purposes [Advantages over Capacitive and
Ohmic Types: Analysis & Construction of
the Two-Stage Divider: the Uniformly

Stepped Divider (3 Types): Frequency
Limit at which Uniformly Distributed
Earth-Capacities introduce Errors]. — O.

Zinke. (E.T.Z., 3rd Aug. 1939, Vol. 60,
No. 31, pp. 927-930.)

BRIDGE FOR THE DIRECT MEASUREMENT OF
IMPEDANCES.—Chrétien. (See 4524.)

IMPEDANCE MEASUREMENTS ON BROADCAST
ANTENNAS.—Sinclair.  (See 4432.)

Rap1o-FREQUENCY BRIDGE [for Accurate
Measurement, between 20 kc/s and 2 Mc/s,
of Impedances of Aerials, Transmission
Lines, Resistances, etc.].—Muirhead Ltd.
(Journ. of Scient. Instr., Sept. 1939, Vol. 16,
No. 9, pp- 314-315.) From a P.O. design.

O~ FraMe REecilvING AERiALs [for Field-

Strength Measurement].—Koch. (See 4426.)
A  WIDE - RANGE WHEATSTONE BRIDGE
[Range of 10'*: suitable for Precision

Measurements and Production Checking].—
J. Avins. (Electronics, July 1939, Vol. 12,
No. 7, pp. 38. .50))

A VALVE WATTMETER (working on Differ-
ential Action of Four Triodes operating on
Non-Linear Parts of Characteristics: Fre-
quencies 0—20 kc/s, but Circuit adaptable to
Much Higher Frequencies].—D. M. Myers &
W. K. Clothier. (Journ. of Scient. Instr.,
Sept. 1939, Vol. 16, No. g, pp. 302-309.)

A SELF-CHECKING VACUUM-TUBE
METER.—R. C. Paine. (Electronics,
1939, Vol. 12, No. 6, pp. 60. .64.)

VoLT-
June

AccURATE A.C. POTENTIOMETER MEASURE-
MENTs [Comparison of A.C. and D.C. Cur-
rents by Bolometric Method).—W. Diamand
& H. Dziewulski. (Journ. of Scient. Instr.,
Aug. 1939, Vol. 16, No. 8, pp. 264—268.)

STABILISATION OF VARIABLE HIGH-VOLTAGE
D.C. [allowing Use of Mains Supply for
Accurate Measurement of Leakage Con-
ductance of Condensers: Effective Con-
stancy of 5 in 10° for 3% Fluctuations].—
W. Hackett. (Journ. of Scient. Instr.,
Sept. 1939, Vol. 16, No. g, pp. 207-302.)

CORRECTIONS TO ‘‘ AMPLIFIER TESTING BY
MEANS OF SQUARE WAVES.”—G. Swift.
(Commumications, July 1939, Vol. 19, No. 7,
p. 24.) See 2023 of May.
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4637. STANDARDISATION OF TESTS oN RECEIVERS.
—(See 4416.)

4638. INSTRUMENTS INGORPORATING THERMIONIC
VALVES, AND THEIR CHARACTERISTICS:
Part II [D.C. Voltages : Wattmeters : Har-
monic Analysers: etc.].—James, Warren, &
Polgreen. (G.E.C. Journal, Aug. 1939,
Vol. 10, No. 3, pp. 183-191.) For Part I
see 3283 of August.

4639. A NEEDLE VIBRATION GALVANOMETER OF

HicH SeNsIiTiVITY.-—W. Rump. (Physik.
Zeitschv., 1st Aug. 1939, Vol. 40, No. 15,

PP. 493-500.)

4640. AN IMPROVED DISPOSITION FOR MIRROR,
POINTER, AND SCALE IN PRECISION INSTRU-
MENTS.—G. O. Forester. (Journ. of Scient.
Instr., Aug. 1939, Vol. 16, No. 8, pp. 268—
269.)

4641. StaTiC CURRENT TRANSFORMERS FOR THE

MEASUREMENT OF CONTINUOUS CURRENT.—
Vassiligre-Arlhac. (Rev. Gén. de ¥ Elec.,
15th July 1939, Vol. 46, No. 2, pp. 54-56.)

SUBSIDIARY APPARATUS AND MATERIALS

4642. THE CoLD-CATHODE-RAY OSCILLOGRAPH FOR
VeErYy Low Exciting Vortacrs.—Thielen.
(Arch. f. Elektrot., 12th July 1939, Vol. 33,
No. 7, pp- 487—490.) i

This tube (scheme of vertical section, I'ig. 1) uses
an auxiliary discharge working under the most
favourable conditions with opposing cathodes and
magnetic field, and an increased initial voltage to
extract the electrons, with subsequent retardation
of the electron beam. Oscillograms (Figs. 4-6) are
given to show that the recording efficiency is
considerable even at very low voltages (of the
order of 1000 V). The use of special films of high
sensitivity is important (Fig. 6). See also Rogowski,

Malsch, Westermann, Abstracts, 1933, pp. 283 &

516, and 1935, p. 629 & back reference.

4643. ELECTROSTATIC DEFLECTION IN CATHODE-
Ray TuBEs wiTH NON-PARALLEL {Sloping or
Bent] DEFLECTING Prates.—Flechsig.
(E.T.Z., 6th July 1939, Vol. 60, No. 27,
p. 798 : summary only.)

Calculation for the bending of deflecting plates
to obtain the highest possible sensitivity ; quantita-
tive comparison between similar tubes with slanting
plane plates and bent plates—slanting produced
a gain of 112%, while bending gave an additional
gain of 43%.

4644. NEwW INVESTIGATIONS ON CATHODE-RAY
OSCILLOGRAPHS : IV-——A BarLristic MopEL
oF THE C-R TUBE : OSCILLATION GENERA-
TION BY A CATHODE RAY IN THE FIELD OF A
PLATE CONDENSER, TAKING INTO CONSIDERA-
TION THE ACTION OF THE STRAY FIELDS
[and a Section on the Conductivity and
Dielectric Constant of an Electron Stream].—
Thoma. (Funktech. Monatshefte, June 1939,
No. 6, pp. 175-180.) For previous parts see
3704 of September.
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4045. “ CarHODE-Ray TuBEs '’ [English Transla-  4657.
tion, brought Up-to-Date : Book Review].
von Ardenne. (Journ. of Scient. Instr., Aug.
1939, Vol. 16, No. 8, p. 275.) 4658

4646.

40647.

40648.

4649.

4650.

4651.

4652.

4053.

4654.

4655

4656

AN OSCILLOSCOPE FOR THE DETERMINATION
OF CHARACTERISTIC CURVES.—Douma &
Zijlstra. (See 44060.)

INFLUENCE AND CONTROL OF THE FORM OF
THE CHARGES MOVING PERIODICALLY IN
ELECTRON VALVES, PARTICULARLY IN THE
SHOCK IEXCITATION OF SHORT-WAVE OscCIL-
LATIONS [and the Possibility of applying
Velocity Modulation to Ionic Tubes].-

Jobst. (See 4354.)
IMPEDANCE  PROPERTIES OF ELECTRON
StrEAMS.—Peterson. (See 4448.)

REPRESENTATION OF THE PLANAR MOTION
OF ELECTRONS IN MAGNETIC AND ELECTRIC
FieLps By ComPLEX VECTOrR Loci—XKlein-
wachter.  (See 4449.)

ABERRATION OF THE GEOMETRICAL ELECTRON-
OrpTics or FIFTH ORDER [using the Seidel
LFikonal : TPossibility of Six Aberrations not
existing in Ordinary Geometrical Optics].
Inoue. (Electrot. Journ., Tokyo, Aug. 1939,
Vol. 3, No. 8, pp. 178-180.)

PRELIMINARY INVESTIGATION OF CATHODE
Ravs [Penetration into Various Substances :
Possible Application to Therapy].—Trump,
van de Graaff, & Cloud. (Phys. Review,
15th July 1939, Series 2, Vol. 56, No. 2,
p- 215 : abstract only.)

A NeEw HARD-VALVE RELAXATION OscCIL-

LaTorR.—Black. (See 4580.)

IMPROVEMENTS IN THE TIME-BASE ARRANGE-
MENTS OF CATHODE-RAY OSCILLOGRAPHS
FOR THE STUDY OF P’ERIODIC ELECTRICAL
PHENOMENA [including the Use of a Direct-
Reading Frequency Meter synchronised with
the Time-Base Voltage].—Legros. (Rev.
Gén. de U'Elec., oth Sept. 1939, Vol. 46,
No. 10, pp. 309-319.) FIor the meter in
question see 2923 of 1938.

IMpULsE TESTING USING CATHODE-RAY
OsciLroscorE  EQuipMeENT [with Special
Time-Base Arrangement providing for

““ Microscopic ' Examination of Spontaneous
Transient IPhenomena, for Simultaneous
Observation of Two Phenomena by Elec-
tronic Switching, and for Generation of
Testing Impulses and Examination of Their
Distortion].—Siezen.  (Wireless Engineer,
Aug. 1939, Vol. 16, No. 191, pp. 391-399.)

. A “Harp” VarLve ELECTRONIC RELAY
SwitcH [for Simultaneous Delineation on
C-R Oscillograph :  Switching Frequencies
15-13 0oo ¢/s].—Clothier. (Journ. of Scient.
Instr., Sept. 1939, Vol. 16, No. 9, pp. 285
290.)

. AN OPERATIONAL TREATMENT or THE DESIGN

OF LELECTRO-MAGNETIC TiME-Basg AMPLI-
FIERS.— Jofeh. (See 4581.)

4659

40660.

4661.

46062.

4663.

4664.

4665.

4666.

4667.

4668.
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ON THE DEVELOP'MENT OF THE CATHODE-
RAY I'LUORESCENT SCREEN.—Schleede &
Bartels. (See 4572.)

. SoME OPTICAL PROPERTIES OF ZINC-SILICATE

PHosPHORs [the Two Emission Bands, Each
with a Maximum, and the Three Absorption
Regions], and I'UNDAMENTAL ABSORPTION
oF ZnS-MnS axD ZnS-CdS-MnS MIxeED
CrystaLs.—Kroger. (Physica, Aug. 1939,
Vol. 6, No. 8, pp. 764-778 : pp. 779-784 :

in English.) Ior previous work on mixed
crystals see 2501 of June.

SIMILARITY OF MECHANISMS OF ZINC-
SULPHIDE PPHOSPHORS AND  SELENIUM

PHOTOELEMENTS.—Goos. (In paper dealt

with in 4588, above.)

ZoNE THEORY AND THE DPROPERTIES OF
SuLPHIDE PHOsPHORS [Theory yields Model
of Phosphor giving Qualitative Explanation
of Properties].— Johnson. (Phys. Review,
15th July 1939, Series 2, Vol. 56, No. 2,
p. 213 : abstract only.)

PHOTOCONDUCTIVITY OF CRYSTALLINE
WILLEMITE AT Low TEMPERATURES.—
Hofstadter & Herman. (Phys. Review,

15th July 1939, Series 2, Vol. 56, No. 2,
p- 212 : abstract only.)

ON THE FLUORESCENCE OF AQUEOUS SOLU-
TIONS OF TERBIUM [and the Spectrum of a
Phosphor activated by Terbium].—Seidel
& others. (Journ. of Phys. [of USSR:
replacing Tech. Phys. of USSR], No. 1,
Vol. 1, 1939, pp. 67—77 : in English.)

A FIRe-FLy ‘‘ SPINTHARISCOPE.”—Wood.
(Science, 8th Sept. 1939, Vol. go, pp. 233~
234.)

NUMBER OF QUANTA REQUIRED TO FOorM THE
PHOTOGRAPHIC IL.ATENT IMAGE AS DETER-
MINED FROM MATHEMATICAL ANALYSIS OF
THE H aAnNp D CurvE.—Webb. (Journ.
Opt. Soc. Am., Aug. 1939, Vol. 29, No. 8,
PP. 309 313.) See also pp. 314-326 for a
companion paper.

ON THE SENSITIVITY OF PHOTOGRAPHIC
EMULSIONS FOR LELECTRONS BETWEEN 50
AND 100 KEV [Experimental Results giving
Relative Values and permitting Choice of
Best Emulsion for Electron Microscopy or
Similar Purposes].—Marton. (Phys. Review,
1st Aug. 1939, Series 2, Vol. 56, No. 3,
pP. 290.)

CaTHODE-RAY-TUBE PHOTOGRAPHY.—Rogers
& Robertson. (Electronics, July 1939, Vol.
12, No. 7, p. 19))

CATHODE-RAY IPHOTOGRAPHY | MAKING PER-
MANENT RECORDS FROM OSCILLOSCOPES AND
TELEVISION  SCREENS.— Jupe. (Wireless
World, 7th Sept. 1939, Vol. 45, No. 10,
PP- 233-234.)

ON THE RELATION BETWEEN THE TRANS-
MISSION OF LIGHT AND THE CONDUCTION OF
ELecTrICITY IN THIN FiLms.—Saito. (See
4584.)
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4669.

4670.

4671.

4672.

4673.

4674.

4675.

4676.

4677

4678.

4679.

4680.

4681.

CaTHODE SPUTTERING [Empirical Relation-
ship betwcen Rate of Sputtering of Various
Metals and Total Heat Required to Evapor-
ate Metal: New Theory involving Double
Evaporation Process].—Starr. (Phys. Review,
15th July 1939, Series 2, Vol. 56, No. 2,
pp. 216-217 : abstract only.)

PorceELaIN/METAL CEMENT [Notice of L. R.A.
Reports].—Wedmore. (Electrician, 22nd
Sept. 1939, Vol. 123, p. 292.)

INSENSITIVE NEEDLE VALVE [for maintaining
Accurate Pressure in Cyclotron]..—Stallmann
& Kruger. (Review of Scient. Instr., Aug.
1939, Vol. 10, No. 8, p. 242.)

MEASUREMENT OF THE RaDIO-FREQUENCY
VoLTAGE IN A CycroTroN.—Danforth &
Sampson. (Journ. Frankiin Inst., Aug. 1939,
Vol. 228, No. 2, pp. 233-234.) Condensed
from paper referred to in 3312 of 1938.

AN INVESTIGATION OF THE LINEAR ACCELERA-
TOR (to determine Limitations of Voltage and
Beam Intensity, etc.].—Hartman & Smith.
(Review of Scient. Instr., Aug. 1939, Vol. 10,
No. 8, pp. 223-231.)

THE INDUSTRIAL PRODUCTION AND UTILISA-
TioN ofF Krypron.—(Génie Civil, 2nd
Sept. 1939, Vol. 115, No. 10, pp. 198-200.)
See also 162 of January (Klemperer).

LELECTRODE CONSUMPTION DUE TO ARC
DISCHARGE [in Various Gases & Vapours].-
Hoh. (Electrot. Journ., Tokyo, May 1939,
Vol. 3, No. 5, pp. 99-103.)

TuNGsTEN-ROD TREATING EQUIPMENT.—
Lisler Company. (Electronics, March 1939,
Vol. 12, No. 3, pp. 72. .75.)

UrTrA-HIGH-FREQUENCY DISCHARGES IN
Ak [Wavelengths around zm: Effects
corresponding to Usual Glow, Glow-and-
Arc, & Arc Discharges, but also a New Kind
of Corona Discharge (Height reaching 25 cm)]}
—Owaki. (Electrot. Journ., Tokyo, Sept.
1939, Vol. 3, No. g, pp. 213-214.)

INDICATORS FOR ARC-BACK IN MERCURY-
VaroUR REecrirFiERs [for Broadcasting Sta-
tions].—Logan. (Electronics, April 1939,
Vol. 12, No. 4, pp. 48. .51.)

PHASE SHIFTERS FOR GRID-CONTROLLED
DiscHARGE TUBES [General Study of Various
Circuits].—Kusakari. (Electrot. Journ., To-
kyo, May 1939, Vol. 3, No. 5, pp. 115-118))

NEwW INVERTING METHOD USING MECHANICAL
CoMMUTATOR AND GRID-CONTROLLED MER-
cURY-ARC REcCTIFIER.—Watanabe & Outi.
(Electrot. Journ., Tokyo, June 1939, Vol. 3,
No. 6, pp. 133-139.)

THE ELECTRIC SCREENING [EFFECT OF THE
GrID : CoRRECTIONS.—Ilkeda. (Electrot.
Journ., Tokyo, May 1939, Vol. 3, No. 5,
p- 106.) See 2095 of May.
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4684.
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4689.
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THE SEMICONDUCTOR THEORY OF BARRIER-
LAvER AND POINT RECTIFIERS.—Schottky.
(Zeitschr. f. Physik, No. 5/6, Vol. 113, 1939,
pp. 367-414.) The full theory, a preliminary
account of which was referred to in 1685 of

Tue CorrER-OXIDE RECTIFIER [with Litera-
ture and Patent References].—Dubar. (Rev.
Gén. de I'Elec., 20th July 1939, Vol. 46,
No. 4, pp. 99-116.)

APPLICATIONS OF COPPER-OXIDE RECTIFIERS
[Small Type (3/16th-Inch Disc), in Wireless
and Carrier Telephone Systems : Survey].—
Beranek. (FElectronics, July 1939, Vol. 12,
No. 7, pp. 14-18 and 68. .71.)

SoME INDUSTRIAL APPLICATIONS OF SELEN-
1uM RECTIFIERS, and [Selenium] RECTIFIER
POWER PLANT FOR TRANSMISSION SYSTEMS.
—Scruby & Giroz: Kelly. (Elec. Communi-

cation, April 1939, Vol. 17, No. 4, pp.
366-374 © May 1939, Vol. 18, No. 1, pp.
60-64.)

ErLecrrRoON CoNDUucTION IN CRYSTALS.—

Hilsch. (See 4585.)

A PORTABLE MOTOR-DRIVEN APPARATUS FOR
DEPOSITING BUiLT-Up MOLECULAR FILMS.—
Gregg & Widdowson: Blodgett. (Review
of Scient. Instr., Aug. 1939, Vol. 10, No. 8,
pp. 236-237.) Cf. 3407 of August and back
reference ; also 3749 of September.

ELECTRIC BREAKDOWN OF AMORPHOUS
MaTERIALS [Varying Condition of Stress in
Phenolite during Constant-Voltage-Impres-
sion Breakdown studied by Polarised-Light
Method].—Shimizu & Takahasi. (Electrot.
Journ., Tokyo, June 1939, Vol. 3, No. 6,
p- 142)

THE DIELECTRIC PROPERTIES OF INSULATING
MATERIALS ! ITI-—ALTERNATING AND
Direct CURRENT CONDUCTIVITIES [for
Dielectrics showing Anomalous Dispersion :
Initial D.C. Conductivity is equal to Limit-
ing Value of A.C. Conductivity at High
Frequencies : the Two Types of Conductivity
possessed by Such Dielectrics: etc.].—
Murphy & Morgan. (Bell S. Tech. Journ.,
July 1939, Vol. 18, No. 3, pp. 502-537.)
For previous parts see 766 of February.

TEMPERATURE RISE OF INSULATING MATER-
1aLs IN H.F. ErLectric FIELD [1.55 Mc/s:
Temperature Rise, in general, is nearly
proportional to Square of Applied Voltage,
and is Large when etand is Large: “ but
Relation is Not so Simple ~'].—Okazaki.
(Electrot. Journ., Tokyo, Sept. 1939, Vol. 3,
No. g, p. 211.)

THe THERMAL AND EELECTRICAL PROPERTIES
oF THE COATING OF SYNTHETIC RESINS
[Comparison of Phenolic, Polystyrene, &
Urea Resins, etc.].—Shimizu & Inai. (Elec-
trot. Journ., Tokyo, Sept. 1939, Vol. 3,
No. 9, pp. 203—208.)
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PoLystvrRENE [and Its Recent Improve-
ments].—(Wireless World, 28th Sept. 1939,
Vol. 45, p. 297))

PorysTyrRENE FiLm [Ribbons for Roll-Type
Condensers, etc.].—Bakelite Corporation.
(Electronics, Aug. 1939, Vol. 12, No. §, pp.
64 and 65.)

“INpucTIVE”  AND  “ ANTI-INDUCTIVE
PareEr CoNDENseErs.—Ferrari.  (Boll. del
Centro Volpi di Elett.,, English Edition,

Jan./March 1939, Year 2, No. 1, p. 19d.)

THE INFLUENCE OF THE SELF-INDUCTANCE

OoF RoLL-TyrE CONDENSERS ON THEIR
IMPEDANCE.—Linder &  Schniedermann.
(See 4330.)

MouLDED SiLvER/Mica CONDENSERS [with
Special Precautions to prevent Splitting of
Mica through Wide Temperature Variations].
—Erie Resistor Corporation. (Proc. Inst.
Rad. Eng., Aug. 1939, Vol. 27, No. 8, p. ii.)

MoRrE oN PRESSURE CAPACITORS [the John-
son Pressure Condenser using Seamless Steel
and Pyrex Glass Construction].—(Electronics,
Aug. 1939, Vol. 12, No. 8, p. 60) Con-
tinued from 3743 of September.

CEramic TRIMMER CoNDENsErs.—United
Insulator Company. (Journ. of Scient.
Instr., Aug. 1939,Vol. 16, No. 8, pp. 273-274.)

INSULATING MATERIAL OF GLass FLUX AND
Mica Dust.—(Scient. American, Aug. 1939,
Vol. 161, No. 2, p. 107 : paragraph only.)

A MAcHINABLE CERAMIC MATERIAL [suitable
for H.F. Applications when Vacuum-
Impregnated with Moisture-Repellent Sub-
stance], and PROPERTIES OF ‘‘ ALSIMAG
222.”—American Lava Corporation. (Proc.
Inst. Rad. Eng., Aug. 1939, Vol. 27, No. 8,

p- iv: p. iv)) See also Communications,
July 1939, Vol. 19, No. 7, p. 38.

‘ HocHFREQUENzZ-KERAMIK ' [Book Re-
view].—Albers-Schénberg. (T.F.T., July

1939, Vol. 28, No. 7, p. 290.)

PLasTics AND THE ELECTRICAL INDUSTRY :
PART I [Thermo-Setting Materials).—Phipps.
(G.E.C. Journal, Aug. 1939, Vol. 10, No. 3,
PP 192-198.)

PrasTic MATERIALS IN TELEPHONE USE.—
Townsend & Clarke. (Bell S. Tech. Journ.,
July 1939, Vol. 18, No. 3, pp. 482-501.)

Prastic CoMPOUND FROM  SuUGAR-CANE
Bacasse.—(Scient. _dmerican, Sept. 1939,
Vol. 161, No. 3, pp. 165 and 166.)

INDUSTRY OF PLasTics [with Special Refer-
ence to India: Need for modifying the
Defects of Lac: etc.].—Goswami. (Sci. &
Culture, Calcutta, July 1939, Vol. 5, No. 1,
PP- 42—44.) For the review of a book on
lac see tbid., Aug. 1939, Vol. 5, No. 2,
pPp- 128-129.
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EFFECT oF THE HUMIDITY OF THE AIR ON
THE CRITICAL TEMPERATURE OF PORCELAIN
InsuraTOoRs.—Alessandri.  (L'Elettrotecnica,
25th Aug. 1939, Vol. 26, No. 16, pp. 550-551.)

ErFect oF HumipiTY oN IMPULSE FLASH-
OVER VOLTAGES oF Rop Gaps AND IN-
SULATORS [Tests using the ‘* Riken Crest
Voltmeter ’].—Ishiguro. (Electrot. Journ.,
Tokyo, July 1939, Vol. 3, No. 7, pp. 147—
152.) For this voltmeter see 4621, above.

Humipity EFFECT oN DIELECTRIC Loss
ANGLEs AT H.F. [Marked Effect on Steatites
(especially at Low Frequencies), None on
Borosilicate Glass ("* Lowrex 3 ") : Effect on
Styrene Series increases with Increase of
Frequency].—Okazaki & Itijo. (Electrot.
Journ., Tokyo, Sept. 1939, Vol. 3, No. 9,
p. 210.)

ULTRA-HIGH-FREQUENCY DISCHARGES ON
HEAT-RESISTING INsuLaTors ([Tests on
Steatite, Quartz, Asbestos, etc: Intense

Light followed by Breakdown or Melting].—
Okabe & Seva. (Electrot. Journ., Tokyo,
July 1939, Vol. 3, No. 7, p. 167.) The
wavelength used was 8o cm.

TEMPERATURE AGING CHARACTERISTICS OF
CLass A INSULATION, and TEMPERATURE
LiMiTs SET By OIL AND CELLULOSE INSULA-
TIoN.—Smith & Scott: Hill. (Elec. Engin-
eering, Sept. 1939, Vol. 58, No. g9, Trans-
actions pp. 435-444 : PP. 484—490.)
DisCcHARGES IN A Two-LAYER DIELECTRIC
WITH IMPULSIVE VOLTAGES [Phenomena
between Two Lilectrodes in Oil and Oil/Air
Dielectrics : Photographs showing Develop-
ment of Discharge Canals and Effect of
Charges on Oil/Air Boundary Surface}.—
Honda. (Arch. f. Elektrot., 12th July 1939,
Vol. 33, No. 7, pp. 458-465.)

PROPERTIES OF WHALE OIL AS INSULATING
VARNISH.—Shimizu & Inai. (Electrot. Journ.,

Tokyo, Sept. 1939, Vol. 3, No. 9, pp.
210-211.)
A NoTe oN Test CopE oF RUBBER-

INsuLATED WIREsS [in testing for Ozone
Cracking].—Kumagai & others. (Electrot.
Journ., Tokyo, June 1939, Vol. 3, No. 6,
PP 139-141.)

DESIGN AND PERFORMANCE OF A VOLTAGE
REGULATOR [using 2 W Neon Lamp to pro-
vide Cathode Bias in Control Valve].-—RCA
Radiotron. (Electronics, March 1939, Vol. 12,
No. 3, pp. 48 and 50))

STABILISATION OF VARIABLE HIGH-VOLTAGE
D.C.—Hackett. (See 4635.)

WEAR OF ELEcTrRICAL CONTACT POINTS
[exposed to Splashing by Oil, Water, etc.],
and PRE-ARC STAGE oF ELEcTricAL CoN-
TACT PoINTs AT OPENING.—Hoh: Kata-
yama. (Electrot. Journ., Tokyo, May 1939,
Vol. 3, No. 5, pp. 119-120 : p. 120.)
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4717.

4718.

4719.

4722.

4723.

4724.

4725

4726.

4727.

4728.

4729.

4730.

. POWER FROM

THE

SEMI-AuToMaTIC CELL-TESTING DEVICE FOR
Dry Cerrs.—Verman & Joglekar. (Current
Science, Bangalore, July 1939, Vol. 8, No. 7,
PP 332-335.)

[Provisional] STANDARDS FOR GALVANIC
ELEMENTS AND BATTERIES.—VDE. (E.T.Z.,
24th Aug. 1939, Vol. 60, No. 34, pp. I0I5—
1018.)

AccuMULATOR CHARGING IN THE WILDs [by
Daniel-Type Primary Cells].—Cazaly.
(Wireless World, 28th Sept. 1939, Vol. 45,
PP- 303-304.)

Its Uses FOR
(See

THE WIND :
AccuMULATOR CHARGING.—Beatt.

4409)

. LicaT-WEIGHT INDUCTION MoTor [11 H.P,,

at 5.18 kg per H.P.].—Ohsumi. (Electrot.
Journ., Tokyo, Aug. 1939, Vol. 3, No. 8,
p- 188))

MipGeTr PETROL MOTORS By Mass ProbDUC-
TiIoN [One-Sixth Horse-Power, about Four
Inches High : for Model Aeroplanes].—Pope.

(Scient. American, Sept. 1939, Vol. 161,
No. 3, pp. 144-145)
SURVEY OF MAGNETIC MATERIALS AND

APPLICATIONS IN THE TELEPHONE SYSTEM.—
Legg. (Bell S. Tech. Journ., July 1939,
Vol. 18, No. 3, pp. 438—464.)

MAGNETIC AFTER-EFFECTS AT HIGHER IN-
puctions [Effects of Carbon-Contamination
of Very Pure Iron on Initial Permeability :
etc.].—Snoek. (Physica, Aug. 1939, Vol. 6,
No. 8, pp. 797-805 : in English)

SUPERSTRUCTURE IN FeNij.—Haworth.
(Phys. Review, 1st Aug. 1939, Series 2,
Vol. 56, No. 3, p. 289.) Confirmation of
results of Leech & Sykes (3352 of August)

and discussion.

THE MAGNETIC STRUCTURE OF ELECTRO-
LYTICALLY I’OLISHED SILICON-IRON CRrys-
TaLS.—Elmore. (Phys. Review, 15th July
1939, Series 2, Vol. 56, No. 2, pp. 210-211:
abstract only.)

A FUNDAMENTAL REMARK ON THE PROBLEM
OF THE INFLUENCE OF MECHANICAL TENSION
oN FFErRrROMAGNETIC ProPERTIES [Theory].
—Schlechtweg. (Ann. der Phystk, Series 5,
No. 7, Vol. 35, 1939, pp. 657-664.)

STRIPPING COTTON AND SILK FROM WIRE
Enbps [by Incandescent Electrodes.]—Chase.

(Electromics, June 1939, Vol. 12, No. 6,
p- 66) Used in the Stromberg-Carlson
works.

NOTE ON SPARK-RECORDING OF DATA [and
Its Advantages].—Tuttle. (Review of Scient.
Instv., Aug. 1939, Vol. 10, No. 8, pp. 234-235.)

“ PROTECTIVE COATINGS FOR METALS ”’
[Book Review].—Burns & Schuh. (Bell S.
Tech. Journ., July 1939, Vol. 18, No. 3,
PP- 538-539.)

WIRELESS ENGINEER

4731

4732.

4733-

4734

4735-

4736.

4737-

4738.

4739-

4740.

4741

4742.

583

STATIONS, DESIGN AND OPERATION

. REMARKS ON SINGLE-SIDEBAND WORKING IN

TeLEVIsioN.—Urtel. (See 4547.)

THe TrRaNsMISSION OF WIDE FREQUENCY-
Banps OviErR CasrLe [in Television, Wire
Broadcasting, etc: Survey: 1939 Berlin
Exhibition Lecture].—Agricola.  (Zeutschr.
V.D.I., 29th July 1939, Vol. 83, No. 30,
Pp- 869-877.)

ULTRA-SHORT-WAVE DorLice Rapio TELE-
PHONE INSTALLATIONS IN OSLO AND STOCK-
HOLM.— Weider. (Elec. Communicaiion,
April 1939, Vol. 17, No. 4, Pp- 335-345.)

THE GERMAN POLICE WIRELESS NETWORK.

—Schlake. (Lorenz DBerichte, June 1939,
No. 1/2, pp. 37-42)
HiGHLY-DAMPED RaDIO TRANSMISSION

METHOD FOR INTERFERENCE TRANSMISSIONS.
—S. A. F. A. R. & A. Castellani-Milano.
(Boll. del Centro Volpi di Elett., English
Edition, Jan./March 1939, Year 2, No. I,
p. 133d.)

MUTUAL INTERFERENCE IN AERONAUTICAL
Rapio COMMUNICATION [with Same Wave-
length for Aircraft & Ground Station :
the Probability of Delay as a Function of
‘ Communication Density ’].—H. Matsu-
daira. (Nippon Elec. Comm. Eng., May
1939, No. 16, p. 633 : summary only.)

PoINTS ON MWIRELESS APPARATUS IN AIR-
CRAFT [including Effects of High-Altitude
Flying].—Viehmann & others.  (Zeilschr.
V.D.I., 5th Aug. 1939, Vol. 83, No. 31,
PP: 909—9I1.)

“ AERONAUTIC Rap10o’ [Installation, Use,
and Maintenance : Book Review].—Eddy.
(Electvonics, Aug. 1939, Vol. 12, No. 8,
p- 37)

EXPERIMENT ON THE DBROADCASTING OF
WEATHER CHARTS BY Rapio—Niwa &
Hayashi. (Journ. Inst. of Elec. Comm. Eng.
of Japan, Nov. 1938 in japanese.)

LORENZ WIRELESS APPARATUS IN THE
“ TripPEL "’ AuTO [Amphibian Motor Car]
ox Irs SEA-TRIAL  VovaGE.—(Lorenz
Bevichte, June 1939, No. 1/z, pp. 69 and 70.)

HigH-FREQUENCY WIRE BROADCASTING [in
Germany : Reasons for adoption of Tele-
phone (as against Electricity-Supply) Net-
work : Requirements, Circuits, etc., of the
Various Components: Lay-Out: Monitor-
ing and Testing : Ranges: etc.].—Budischin
& Deklotz. (E.T.Z., 3rd Aug. 1939, Vol. 60,
No. 31, pp. 913-922.)

CARRIER TELEPHONE SYSTEM USING LIGHT-

ING AND POWER DISTRIBUTION LINES.—
Shinohara, Hirano, & Yoshioka. (Nippon
Elec. Comm. Emg., July 1939, No. 17,
PP- 24-39)
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THE

PM-5 PORTABLE Rapio SET [One-Load Set
with 0.3-0.4 W in Aerial: Wavelengths
(e.g) 40-70m].—Bell Tel Company;,
Antwerp. (Elec. Communication, July 1939,
Vol. 18, No. 1, p. II1.)

MIDGET MARINE RaADIO TELEPHONE [for
Yachts, etc.).—Western Electric. (Scient.
Amevican, Sept. 1939, Vol. 161, No. 3,
pp. 168 and 169.) Cf. 3368 of August:
for a yacht D.F. set see 4482, above.

THE EUROPEAN BROADCASTING CONFERENCE,
MoNTREUX, 1939.—Hornung. (Telefunken-
Hausmitteilungen, July 1930, Vol. 20, No. 81,
Pp. 109-118.) Cf. also Bull. Assoc. suisse
des Elec., No. 19, Vol. 30, pp. 648-650, and
Rev. Gén. de I'Elec., 5th Aug. 1939, Vol. 46,
No. 5, pp. 151-158.

RULES AND STANDARDS FOR Broapcast
STATIONS [Review of the New F.C.C. Rules].
—Guy. (Elecivonics, Aug. 1939, Vol. 12,
No. 8, pp. 11-13 and 67. .70.)

THE PRELIMINARY CALCULATIONS OF a
BroapcasTING StaTiON [Introduction to a
Paper on the Eckersley Graphical Method :
with Values of Absorption Constant for
Various Types of Terrain].—(Lorenz Berichte,
June 1939, No. 1/2, pp. 43-49.) The paper
will be published shortly in a special number.

THE EMPIRE  SERVICE BROADCASTING
STATION AT DAVENTRY. —Haves & MacLarty.
(Journ. I.E.E., Sept. 1939, Vol. 85, No. 513,
Pp- 321-357 : Discussions pp. 358-369.)

ATHLONE SHORT-WAVE BROADCASTER [with
High-Stability Variable-Frequency Master-
Oscillator, 15-80 m].—(Elec. Communication,
April 1939, Vol. 17, No. 4, P- 398.)

SHORT-WAVE BROADCASTING IN INDIA [and
the Choice of Wavelengths].—(Sci. & Culture,
Calcutta, Aug. 1939, Vol. 5, No. 2,
PP- 99-100.)

THE SToLP BROADCASTING STATION [with
Ring of Six Towers and a Central Tower,
as Anti-Fading Aerial : Successfully Tested,
Now in Service].—(I".F.T., July 1939,
Vol. 28, No. 7, p. 290.)

PROGRAMME-FAILURE ALARM FOR BROAD-
CASTING STATIONS.—Chinn & Moe. (Elec-
tronics, July 1939, Vol. 12, No. 7, pp. 24-25.)

GENERAL PHYSICAL ARTICLES

REPORT ON THE LIMITS BETWEEN WHICH THE
APPROXIMATE METHODS OF GEOMETRICAL
OPTICS ARE VALID IN WAVE OPTICS, WITH
APPLICATION TO RADIOELECTRIC WAVES.—
Manneback. (See 4295.)

HaMILTON’s CANONICAL EQUATIONS FOR THE
MotioN oF WAVE GrOUPS [starting from the
Differential Wave Equation : Considerations
of Lffects of Gradients, Temperature
Changes of Air, etc.].—Fokker. (Physica,
Aug. 1939, Vol. 6, No. 8, pp. 785790 in
English.)
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THE DIFFRACTION OF ELECTRONS [Complete
Explanation by Writer’s Representation of
Physical Space as a ‘‘ Hyper-Ether”].—
Loiseau. (Rev. Gén. de I'Ilec., 26th Aug.
1939, Vol. 46, No. 8, pp. 239-246.)

OUR PRESENT DILEMMA REGARDING THE
VALUES OF THE NATURAL CONSTANTS e, m,
and 4: A New GRAPHICAL METHOD OF
PreSENTATION.—DuMond.  (Phys. Review,
15th July 1939, Series 2, Vol. 56, No. z,
PP 153-164.)

A MULTIPLE NOMOGRAM FOR THE ATOMIC
Constants.—Beth.  (Phys. Review, 15th
July 1939, Series 2, Vol. 56, No. 2, pp- 208—
209 : abstract only.)

THE RADIOFREQUENCY SPECTRUM OF THE
HD MoLEcULE 1N MAGNETIC FIELDS.—
Kellogg & others. (Phys. Review, 15th July
1939, Series 2, Vol. 56, No. 2, p. 213:
abstract only.)

ON THE THEORY OF POLARISABILITY : I
[Rigorous Quantum-Mechanical Proof of
Silberstein’s Formula: Approximate Ex-
pression applied to Helium Atom].—Bieder-
mann. (Physica, Aug. 1939, Vol. 6, No. 8,
pP- 717-720: in English.)

“LECTURES ON QUANTUM MECHANICS :
VoL. I” [Book Review].—Siddiqi. (Sci. &
Culture, Calcutta, July 1939, Vol. 5, No. 1,
PP 59-60.)

‘“ INTRODUCTION TO CONTEMPORARY
Puysics: Seconp EpitioN ” [Book Re-
view].—Darrow. (Electronics, July 1939,

Vol. 12, No. 7, p. 34.)

REMARK oN THE FUNDAMENTAL RELATIONS
OF THERMOMAGNETICS.—I'okker. (Physica,
Aug. 1939, Vol. 6, No. 8, pp. 791-796 : in
English.)

A Crassic EXPERIMENT, and ANOTHER
Crassic ExperiMENT [Editorials on Wil-
son’s Investigations of Lorentz-Larmor
Theory wversus Hertz Theory].—G.\W.0.H.
(Wireless Engineer, June 1939, Vol. 16,
No. 189, pp. 271-273: July 1939, No. 190,
Pp. 327-329.)

“ THE F'UNDAMENTALS OF ELECTROMAGNET-
1SM "’ : SOME CRITICISMS OF A RESTATEMENT
or PrINcIPLES [in Book Review].—Howe :
Cullwick.  (Electrician, 22nd Sept. 1939,
Vol. 123, pp. 289—290.) Criticism of Cull-
wick’s ideas.

NEw REPRESENTATION OF THE ‘* DISTORTION
PowER " OF AN ALTERNATING CURRENT WITH
THE HELP oF FuNcrioNAL Spack [and the
Introduction of the Idea of * Conjugate
Voltage ™ : Simpler than 1Budeanu’s System].
Quade. (dwch. f. Elektrot., May 1939,
Vol. 33, No. 5, pp. 277-305.)

MISCELLANEOUS

““THr THEORY AND Usk oF THE COMPLEX
VARIABLE ' [and Conformal Transformation :
Book Review].—Green. (Journ. of Scient.
Instr., Aug. 1939, Vol. 16, No. 8, p. 276.)
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IESTABLISHMENT BY THE AMERICAN MATHE-
MATICAL SOCIETY oF A NEw PERIODICAL
[Abstracting Journal, Mathematical Reviews].
—(Science, 25th Aug. 1939, Vol. 9o, p. 175.)

Utirising HEAT FrRoM THE Sun [including
the Abbot Automatic Solar Flash Boiler].
Abbot.  (Elec. Engineering, July 1939,
Vol. 58, No. 7, pp. 294—298.)

ULTrA-HIGH-FREQUENCY DISCHARGES ON
HeAaT-REsISTING INsuLATORS [Intense Light
followed by Breakdown or Melting].—
Okabe & Seya. (Electrot. Journ., Tokyo,
July 1939, Vol. 3, No. 7, p. 167.) The wave-
length used was 8o cm.

ELECTRICAL DISCHARGE OF A CONDUCTOR BY
A Hypersonic ATrR CURRENT [Current with
Velocity greater than that of Sound :
Characteristic Curves of Discharge as Func-
tion of Time and Velocity of Current].—
Yadoff. (Comptes Rendus, 5th June 1939,
Vol. 208, No. 23, pp. 1802-1804.) The dis-
charge is very slow until the velocity of the
air passes the value 385 m/s, when its rate
begins to increase very rapidly. See also 1785
of 1938.

Tue PositioNn 1N OpPTICAL TELEPHONY.—
Kohler. (Rev. Gén. del'Elec., 8th July 1039,
Vol. 46, No. 1, pp. 18-19.) Long summary of
German paper referred to in 835 of February.

A PORTABLE MOTOR-DRIVEN APPARATUS FOR
DEeposiTING BuiLT-Up MOLECULAR FILMs.—
Gregg & Widdowson : Blodgett. (Review
of Scient. Instr., Aug. 1939, Vol. 10, No. 8,
pp. 236-237.) Cf. 3407 of August and back
reference ; also 3749 of September.

NoN-DESTRUCTIVE THICKNESS MEASURE-
MENT OF ELECTRICALLY DEPOSITED OXIDE
FiLms oN ArumINIUM [by focusing Micro-
meter-Adjusted Microscope on Upper &
Lower Surfaces of Film].—Dahl : Kapernick.
(Zeitschr. V.D.I., 24th June 1939, Vol. 83,
No. 25, p. 752.)

MICROMETRIC MEASUREMENTS WITH ELECTRIC
WavEs [Short Survey of Ultra-Micrometer
Circuits and Applications].—Hardung. (Bull.
Assoc. suisse des Elec., No. 7, Vol. 30, 1939,
pp. 188-191.)

SurFace InpicaTor [for recording Smooth-
ness of Metal or Painted Surfaces: Gramo-
phone Pick-up Design].—Sams. (Gen. Elec.
Review, Aug. 1939, Vol. 42, No. 8, p. 370.)
‘“ Variations of as little as one millionth
of an inch are clearly indicated.”

INSTRUMENT FOR MEASURING SURFACE
RougHNEss [Portable Profilometer].—Physi-
cists Research Company. (Journ. of Scient.
Instv., Aug. 1939, Vol. 16, No. 8, pp. 274—275.)

EVIDENCE FOR THE EXISTENCE OF AN ELEcC-
TRODYNAMIC FIELD IN LIvING ORGANISMS.—
Burr & Northrop. (Proc. Nat. Acad. Sci.,
June 1939, Vol. 25, No. 6, pp. 284-288.)
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ELECTRICITY EXISTS WHEREVER THERE IS
LiFe : EvrrcrrICcAL FIELD MAY DETERMINE
NEerRvous STRUCTURE [Rotated Salamander
produces Sine-Wave A.C. Output: etc.j—
Burr & Harman. (Sci. News Leiter, 17th
June 1939, Vol. 35, p. 372.)

. A PrecisioN DEVICE FOR FARADIC STIMULA-

TIoN f[giving Graded, Predetermined Im-
pulses of Constant Wave Form : Condenser,
Thyratron, Amplifier, and Resistances Com-
bination].—Fender. (Science, 26th May 1930,
Vol. 89, pp. 491-492.)

CONCERNING A THESIS ON THE RADIOACTIVE
PHENOMENA OF THE SECoND ORDER [from
Electrified Insulators : Eichenberger’s
‘“ Chemical Action” Explanation is In-
adequate].—Reboul : Eichenberger. (Journ.
de Phys. et le Radium, March 1939, Series 7,
Vol. 10, No. 3, pp. 151-158.) See 7g0 of 1937.

ELECTRICAL TEMPERATURE MEASUREMENTS
IN PHysioLocy [Use of Delicate Thermo-
couples, with Galvanometer/Photocell Com-
bination :  etc.]. — Hill. (Journ. I.EE.,
Aug. 1939, Vol. 85, No. 512, pp. 313-314.)
The method of electrical control of galvano-
meter characteristics (Schmitt, 3734 of
1938) was developed from this work.

APPLICATION OF ULTRA-SHORT-WAVE POWER
To RaDIOTHERMY [Estimation of Power by

the ‘ Double-Element "’ Method : Experi-
ments on 4 Degrees of Sensation, with
Wavelengths 5.4—6.2 m].—Awaya & Emi.

(Electrot. Journ., Tokyo, July 1939, Vol. 3,
No. 7, pp. 167-168))

PRELIMINARY INVESTIGATION OF CATHODE
Ravs [Penetration into Various Substances :
Possible Application to Therapy]j.—Trump,
van de Graaff, & Cloud. (Phys. Review,
15th July 1939, Series 2, Vol. 56, No. 2,
p. 215 : abstract only.)

A STETHOPHONE AMPLIFIER.—Singer.
(Electvonics, June 1939, Vol. 12, No. 6,
p. 606.)

DETECTION OF RADIOACTIVE CONTAMINATION,

UsING [Readily Portable] GEIGER-MULLER
CoUNTERSs.—Curtiss. (Journ. of Res. of Nat.
Bur. of Stds., July 1939, Vol. 23, No. 1,
pp- 137-143.)

A NEw METHOD FOR PHOTOELASTICITY IN
Turee DimeNnsioNs [using Polarisation
caused by Scattering of l.ight within Cloudy
Model in Place of Usual Analyser].—Weller.
(Phys. Review, 1s5th July 1939, Series 2,
Vol. 56, No. 2, p. 216: abstract only.)

SPECTROSCOPY IN THE REGION OF RADIO
FreEQUENCY.—Kellogg & Others. (Scientific
Monthly, Sept. 1939, Vol. 49, No. 3, p. 294.)

SPECTRORADIOGRAPHY WITH THE CATHODE-
Ray TuBe.—Graham & Miiller. (Jouwrn.
Opt. Soc. Am., June 1939, Vol. 29, No. 6,
p. 258 : summary only.)



586

4789.

4790.

4791.

4792.

4793-

4794.

4795-

4796.

4797

4798.

4799-

4800,

4801.

THE

Tae EiecTric STRAIN GAUGE.—Rusher &
Matthews. (Gen. Elec. Review, April 1939,
Vol. 42, No. 4, pp. 176-178.)

NEw PATENT sHOws Navy’s METHOD OF
DETECTING I'Laws [in Aeroplane Propellers,
etc : Eddy-Current Method].—Gunn. (Sci.
News Letter, 8th July 1939, Vol. 36, No. 2,
pP- 24.)

PIEZOELECTRIC MEASUREMENTS ON A FREE-
JeT TurBINE.—LEilken. (Zestschv. V.D.I.,
15th July 1939, Vol. 83, No. 28, p. 833.)
EXPERIENCES WITH ILLECTRICAL PRESSURL-
RECORDING [using Piezoelectric Devices and
a Capacity-Variation Ultramicrometer] on
Heat ENGINEs.—Watzinger & Larsen.
(Zeitschy. V.D.I., sth Aug. 1939, Vol. 83,
No. 31, pp. 88g-901.)

HIGH-I'REQUENCY CHARACTERISTICS OF
Rocks [Measurements of Resistivity &
Dielectric Constant of 4 Types of Rock at
Wavelengths from 6 m to 200 m : in connec-
tion with Geophysical Prospecting].-—Kado-

waki. (Electvot. Journ., Tokyo, June 1939,
Vol. 3, No. 6, p. 143 : Sept. 1939, No. 9,
pp. 208-209.)

ELECTRONIC ENGINEERING IN GEOPHYSICS
[Seismic Method of Prospecting].—Mc-
Cullough. (Electronics, Aug. 1939, Vol. 12,

No. &, pp. 28-30.)

WHALING AND WIRELESS [Novel Use of
Direction Finding : Description of Gear].—
(Wireless World, 28th Sept. 1939, Vol. 45,
pp.- 301-302.) See also 2626 of June.

AN TiLEcTrRONIC CONTROL CIRCUIT [based on
the Strobotron] FOrR RESISTANCE WELDERS.
—Gray & Breyer. (Elec. Engineering, July
1939, Vol. 58, No. 7, Transactions pp. 361—
364.) For previous papers on the strobotron
see 1787 of April.

Tue PrecisioN CoxTroOL [of Voltage, R.P.M.,
or Output] oF LARGE POWERS BY MEANS OF
Ionic TusEs.—Herzog & Vafiadis. (E.T.Z.,
3rd Aug. 1939, Vol. 60, No. 31, p. 934 : long
summary.)

‘““ THEORY AND APPLICATION OF ELECTRON
Tuses ”’ [Book Review].—Reich. (Wireless
Engineer, June 1939, Vol. 16, No. 189, p. 286.)
A RECORDING DEVICE FOR A SHOOK &
ScrIVENER COLORIMETER [e.g. when used to
Measure Rates of Reaction].—Miller. (Re-
view Scient. Instr., June 1939, Vol. 10, No. 6,
p- 195)

Tue ILLUMINATION DENSITY OF THE Brack
Bopvy AT THE TEMPERATURE OF SOLIDIFYING
PLATINUM (PREPARATORY MEASUREMENTS
FOrR THE NEw UNIT OF LIGHT).—Willenberg.
(Phystk. Zeitschr., 1st June 1939, Vol. 40,
No. 11, pp. 389-394.)

Use oOF SELENIUM PHOTOCELLS FOR PRE-
cisioN PHOToMETRY [Methods of eliminating
Effects of Non-Linear Illumination/Reading
Characteristic, and of Difference between
Sensitivity Curve of Cell and of Average
LEye].—Terrien. (Comptes Rendus, 31st July
1939, Vol. 209, No. 5, pp. 300-301.)
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ON A PHOTOMETER WITH SPHERICAL RE-
VOLVING KNOB FOR OBJECTIVE MEASURE-
MENTS.—Vosinski. (Journ. of Tech. Phys.
[in Russian], No. 4, Vol. 9, 1939, pp. 352-361.)

PHotorLEcTrIC CoNTROL [0of Manufacturing
Processes, etc: Survey].—Ott. (Zeitschr.
V.D.I., 29th July 1939, Vol. 83, No. 30,
pp. 887-890.)

AN ExaMPLE OF CONTROLLING A MACHINE-
TooL BY MEANS OF A PHOTOCELL [especially
the Control of Multi-Motored Machines by a
Single Photocell Unit combined with Several
Thyratrons, by Variation of Intensity of
Light Beam].—Mikami. (Jap. Journ. of
Eng. Abstracts, Vol. 17, 1939, p. 58.)

A METHOD OF DIMENSIONAL GAUGING WITH
PHotorLecTrIiC CELL.—Tuttle & Borne-
mann. ([IZlectronics, June 1939, Vol. 12,
No. 6, p. 75: summary only.)

AN OPACIMETER USED IN CHEMICAL ANALYSIS
[based on Barrier-Layer Photocell].—Eavens
& Silberstein. (Electronics, April 1939, Vol.
12, No. 4, p. 61 : summary only.)

MEASURING CHLOROPHYLL CONCENTRATION
[Light-Ray Method using Thermocouple).—
Johnston. (Electronics, March 1939, Vol. 12,
No. 3, p. 62))

EFFEcT OF TEMPERATURE ON THE NON-
LoapEp CAaRrRRIER  CABLE Frequencies
1-30 ke/s, 14-Quad Cable], and ON THE
COMPLETION OF THE TYOSEN STRAIT NON-
l.oaDED CABLE CircUIT.—Simizu & Miya-

moto : Matsumae. (Nippon KElec. Commn.
Eng., May 1939, No. 16, pp. 596-599:
pp. 620-627.)

Heat TRANSMISSION THROUGH THE ANODE
oF AN X-Rav Tuse [Derivation of Solution
for Temperature Field in Water-Cooled Half-
Cylindrical Anode].—Nieukerke. (Physica,
Aug. 1939, Vol. 6, No. 8, pp. 721-727:
in English.)

REPORT TO ComMIssION V oN Rapio PHYSsICS
[Non-Linear Oscillations, Illectron Paths,
etc.].—van der Pol. (U.R.S.I. Proc. of
1938 Gen. Assembly, Fasc. 1, Vol. 5, 1938,
PP. 309-310.)

“MITTEILUNGEN AUS DEM REICHSPOSTZEN-
TRALAMT '’ [Vol. 20, 1938 : Book Review].—
(E.T.Z., 3rd Aug. 1939, Vol. 60, No. 31,
P- 943

POSITION AND TRENDS OF DEVELOPMENT IN
SWITZERLAND OF COMMUNICATION ENGIN-
EERING [including Television]|.—(Bull. Assoc.
suisse des Elec., No. 18, Vol. 30, 1939, PP.
615-624.)

THeE TECHNICS OF WIRELESS WAVES AND
THEIR BOUNDARIES [Lecture to Brunswick
Technical College : including Many Photo-
graphs of Short- & Ultra-Short-Wave Aerial
Systems].—Hahnemann. (Lovenz Berichte,

June 1939, No. 1/2, pp. 4-36.)
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Wireless Patents
A Summary of Recently Accepted Specifications

The following abstracts ave prepared, with the peymission of the Controller of H.M. Siationery Office, from
Specifications obtainable at the Palent Office, 25, Southampton Buildings, London, W.C.2, price 1/- each

AERIALS AND AERIAL SYSTEMS
508 579.—Motor-car aerial designed to offset
the loss of strength due to low capacitance and high
inductance.
G. W. Johnson (communicated by Philco Radio
and Television Corporation). Application dale 1st
November, 1937.

508 777.—Motor-car rod aerial mounted on a swivel
support, with means for raising or lowering it as
required.

Daimler-Benz Akt
23rd March, 1938.
508 949.—Aerial input-coupling comprising trans-
formers and a transmission-line protected by a
common waterproof casing.

A. L. Disney and Belling and Lee.
date 4th Jawnuary, 1938.
509 729.—Wireless aerial fitted with a condenser
““top”’ to minimize static disturbances.

G. de Monge. Application date 1st September,
1938.

Convention date (Germany)

Application

DIRECTIONAL WIRELESS

507 894.—NMarker beacons as used for radio-navi-
gation.

Telefunhen Co.
January, 1938.
508 048.—Directive aerial comprising two tightly-
coupled wires on which stationary waves of the
same amplitude are built up with a phase displace-
ment of go°.

Marconi’s W.T. Co. and O. Bohm.
date 24th December, 1937.
508 139.—Direction-finder in which the “ bearing
line ” is indicated by the intersection of two pairs
of polar diagrams formed on the screen oi a cathode-
ray tube.

Telefunken Co.
June, 1937.
509 731.—Direction-finder in which the pick-up
from two dipoles, and two frame aerials, is combined
in a cathode-ray tube to give an indication free
from ‘' night error.”

Standard Telephones and Cables (assignees of
Le Matérial Téléphonique). Convention date (France)
17th September, 1937.

RECEIVING CIRCUITS AND APPARATUS
(See also under Television)

507 839.—Frequency-changing method of increasing
the signal-to-noise ratio in a wireless receiver.

The General Electric Co.; N.R. Bligh; and A.
Bloch. Application date 21st October, 1937.
507 852.—Arrangement of the local-oscillator circuit
of a superhet to facilitate automatic frequency
control.

Marcont’s W.T. Co.
21st December, 1936.

Convention date (Germany) 28th

Application

«

Convention date (Germany) 26th

Convention date (U.S.4.),

507 896.—Circuit adapted for receiving either
amplitude- or frequency-modulated signals.

Telefunken Co. Convention date (Germany) 21st
February, 1938.

507 948.—Tuning scale with fixed and moving
parts for making vernier adjustments.

Murphy Radio and L. Fisher. Application date

15th February, 1938.
508 042.—Variable selectivity control in which,
as the degree of coupling is varied in one direction,
reaction is automatically varied in the opposite
sense.

Telefunken Co.
December, 1936.
508 304.—Tuning device in which any desired
programme can be selected by a slight pressure
with the finger-tip on a strip printed with the names
of the available stations.

Mavconi’s W.T. Co. (assignees of E. N. Muller).
Convention date (Luxembourg) 24th December, 1936.
508 462.—Variable-gain amplifier in which a
screening grid is connected through a wvariable
resistance to the grid nearest the cathode of the
valve.

Philips’ Lamp Co.
8th January, 1938.
508 g24.—Wireless receiver arranged for switch
tuning, with means for adjusting the band-pass
characteristics of the selective circuits.

Hazeltine Corporation (assignees of W. A. Mac-
Donald). Convention date (U.S.A.) 21st October,
1937.

509 615.—Ultra-short-wave amplifier with con-
centric-line coupling-elements arranged in parallel.

Marconi’s W.T. Co. (assignees of P. D. Zottu).
Convention date (U.S.A.) 21st January, 1937.

509 509.—Push-button tuning system wherein one
station after another can be selected without the
operation of a ‘‘ resetting ' member.

Marconi’s W.T. Co. and D. A. Bell.
date 22nd January, 1938.

510 186.—Wedge arrangement for ensuring the
accurate operation of a push-button tuning system.

Murphy Radio and A. Nield. Application date
4th February, 1938.

510 301.—Motor-car set in which the gain of the
L. F. amplifier is made to vary inversely with the
amplitude of the signal input.

Pye and M. V. Callendar. Application dates
2nd February and 22nd June, 1938.

TELEVISION CIRCUITS AND APPARATUS

For TRANSMISSION AND RECEPTION
507 779.—Balanced bridge circuit for controlling
the magnetic fields used for focusing a beam of
electrons in a cathode-ray tube.

The Geneval Electric Co.; and L. A. W. E.
Kemp. Application date 11th January, 1938.

Convention date (Gerinany) 24th

Convention date (Holland)

Application
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507 840.—Arrangement of the ** gun "’ and focusing
electrodes of a cathode-ray tube.

F. H. Nicoll. Application date 19th November,
1937-
508 037.—Cathode-ray television receiver for re-
producing pictures in natural colours.

Kolstey-Brandes and C. N. Smyth.
date 24th December, 1937.
508 038.—Secondary-emission valve for separating
picture and synchronising impulses of opposite
polarity in television.

Baivd Television and E. V. Truefitt.
date 24th Decemnber, 1937.

508 039.—Cathode-ray television receiver for re-
producing pictures in natural colours.
Baird Television and J. L. Baivd.

date 24th December, 1937.
508 065.—Light-modulating device in which super-
sonic ‘‘ compression ' waves of different frequencies
are utilised.
Scophony ; J. Sieger; and F. Okolicsanys.
Application date 21st December, 1937.
508 076.—Television scanning system in which the
spot of light is strengthened or weakened by the
action of revolving spokes the speed of the latter
being controlled by the incoming signals.
J. Leonard. Application date 23rd December,
1937-
508 391.—lconoscope type of mosaic-cell screen
provided with a semi-conductive backing to main-
tain the screen at a desired level of potential.
Mavrconi’s W.T. Co. (assignees of H. A. Ians).
Convention date (U.S.A.) 27th February, 1937.
508 712.—Cathode-ray tube of the kind in which
the fluorescent or like screen is made rotatable.
Scophony and A. H. Rosenthal. Application dale
18th fanuary, 1938.
509 715.— Television receiver with a *‘ supersonic
light-cell energised by compression waves produced
by a piezo-electric crystal which is excited by a
cathode-ray stream.
Scophony and F. Okolicsanyi.
21st January, 1933.
509 766.—Television receiver using a supersonic
light-cell combined with means for “ immobilising”
the compression waves relatively to the cathode-
ray screen, in order to intensify the picture.
Scophony and A. H. Rosenthal. Application
dates vange from the 18th January to 12th July, 1938.
509 831.—Synchronising system for interlaced
scanning wherein a definite ““ lag "’ is introduced in
order to ensure accurate interlineation.
Radio-Akt. D. S. Loewe. Convention date (Gerinany)
20th January, 1937.

Application

Application

Application

Application date

TRANSMITTING CIRCUITS AND APPARATUS
(See also under Television)
510 226.—Ultra-short-wave oscillator with a back-
coupling circuit of coaxial conductors.
Telefunken Co. Convention date (Gevmmany) sth
February, 1938.
510 512.—Frequency-determining ‘‘ resonator * and
generator, or amplifier, for ultra-short waves.
0. Bormann (J. Pintsch Akt). Convention date
(Germany) 4th November, 1930.

WIRELESS ENGINEER
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510 639.—Split-anode magnetron valve for genera-
ting or detecting ultra-short waves.

Marconi’s W.T. Co. (assignees of R. A. Braden).
Convention date (U.S.A.)) 24th July, 1937.

510 763.—Modulating ultra-short waves by utilising
variable-mu valves arranged in push-pull.

Soc. Francaise Radio-Electrigue.  Convention
date (France) 15th Septeinber, 1937.

CONSTRUCTION OF ELECTRONIC-DISCHARGE
DEVICES

508 778.—Electron discharge device with a second-
ary-emission electrode which is arranged ‘‘out of
sight "’ of the primary cathode, and artificially
cooled.

Philips’ Lamp Co.
25th March, 1938.
508 853.—Thermionic valve construction designed
to increase the number of electrodes which can be
fitted in a given space.

E.Y. Robinson and Metropolitan-Vickers Electrical
Co. Application date gth January, 1938.

510 232.—Arrangement and spacing of the grid,
cathode, and secondary-emission or target electrodes
in an electron-multiplier.

The Mullard Radio Valve Co.
(Germany) oth May, 1938.

510 592.—Arrangement of the cathode, electron-
permeable anode, and target electrodes in an
electron-multiplier.
Radio-Akt. D. S. Loewe.
many) 3rd November, 1936.

Convention date (Germany)

Convention date

Convention date (Ger-

510 712.—Electrode construction and mounting for
a thermionic valve, designed to be proof against
shock and vibration.

Standard Telephones and Cables and D. H. Black.
Application date sth February, 1938.

SUBSIDIARY APPARATUS AND MATERIALS

508 297.—Variable I.echer-wire coupling for usc
with ultra-short waves.

Telefunken Co. Convention date (Germany) i1oth
February, 1938.

508 458.—Loud-speaker installation, located below
ground-level, for a public address system.

Telefunken Co. Convention date (Germany) 10th
November, 1937.

509 770.—Holder for a piezo-electric crystal-
oscillator designed to give a purely ““ cord ”’ sus-
pension.

Mayconi’'s W.T. Co.; D. H. C. Scholes; and D.
Faivweather. Application date 20th January, 1938.

509 922.— Thermionic relay controlled by capacity
changes, e.g., by the approach of a person towards a
protected area or object.

J. Cochrane. Application date 21st October, 1937.

510 098.—Apparatus for testing valves with from
four to nine pins and with different pin-to-electrode
connections.

J. F. Everett anid The Automatic Cotl Winder
and Electrical Equipment Co. Application date 2nd
February, 1938.



